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Abstract
THE ROLE OF ATTENTIONAL PROCESSES IN THE ASSOCIATIONS BETWEEN
SYNDEMICS AND HIV RISK
by
Raymond L. Moody
Advisor: Professor H. Jonathon Rendina
Sexual minority men (SMM) remain the group most affected by HIV in the United
States. The term “syndemic” has been used to describe high levels of comorbidity and additive
effects that some factors—childhood sexual abuse, intimate partner violence, sexual
compulsivity, substance use, and depression—have on HIV transmission risk behavior (TRB).
Previous research provides support for an HIV syndemic among SMM, but mechanisms linking
syndemic factors and driving the association between the factors and TRB are less understood.
Some research suggests that executive attention and emotion dysregulation are linked with
several syndemic factors. As such, the aims of this dissertation were to (1) examine the role of
emotion dysregulation and executive attention on the associations between experiences of
victimization, polydrug use, depression, sexual compulsivity, and TRB and (2) examine attention
bias for drug-related and sex-related cues and the influence of attention bias on the associations
between polydrug use, sexual compulsivity, and TRB.
To accomplish the first aim, I collected data as part of a larger longitudinal study of
syndemics among HIV-negative SMM from across the United States (Study 1). As part of this
project, SMM completed annual online assessments. I tested a series of hypotheses by running a
negative binomial logistic regression model with executive attention and emotion dysregulation
as mediators of the effects of childhood sexual abuse and intimate partner violence on
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depression, sexual compulsivity, polydrug use, and TRB. Intimate partner violence was
associated with greater emotion dysregulation but not with executive attention and was also
positively associated with depression and sexual compulsivity through emotion dysregulation.
Intimate partner violence was associated with TRB through the combined indirect effects on selfregulation difficulties, depression, sexual compulsivity, and polydrug use. The results of the first
aim suggest interventions that target executive attention and emotion dysregulation may have a
significant impact on TRB among SMM by reducing the syndemic burden in this population.
To accomplish the second aim, I administered a visual probe paradigm to assess attention
bias for drug and sex content in two distinct sample of SMM. The first sample was a nationwide
sample of SMM who completed the visual probe paradigm online, and the second sample was a
NYC-based sample of SMM who completed the visual probe paradigm in a lab setting. Using
linear regression, I tested a series of hypotheses comparing attention bias between SMM with
sexual compulsivity, SMM who engage in polydrug use, and a control group of SMM. Using
logistic regression, I tested a series of hypotheses examining the associations between attention
bias and TRB. The results from these analyses were mixed. Sexual compulsivity was associated
with attention bias to sex content in the nationwide sample but not the NYC-based sample.
Polydrug use was not associated with attention bias to drug content in either sample. Attention
bias for sex content and drug content were both associated with greater odds of TRB in the
NYC-based sample only. Although mixed, the results from the second aim suggest that
regulation of attention in the context of drug and sex stimuli may be a meaningful marker of
TRB for SMM.
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Chapter 1: Introduction
In the United States, gay, bisexual, and other men who have sex with men (i.e., sexual
minority men; SMM) remain the group most affected by HIV. In 2018, SMM accounted for
69.4% of all new HIV infections despite representing less than 4% of the population (CDC,
2019b; Purcell et al., 2012). Recent trends suggest that rates of new infections may be stabilizing
among SMM in general, but a rise in new infections has been observed among Black and Latino
SMM between the ages of 25 and 34 (CDC, 2019). As such, additional research is needed to
identify targets of intervention that can help stem the rising rates of new infections and further
the progress that has been made in HIV prevention over the past 38 years (Johnson et al., 2014).
Condomless anal sex (CAS) in the absence of pre-exposure prophylaxis (PrEP;
medication that reduces risk of HIV infection by up to 92% when taken daily) remains the most
common HIV transmission risk behavior (TRB; Patel et al., 2014). A recent review of studies
examining the transmission risk of various sexual behaviors estimated that the risk-per-act for
receptive anal intercourse is 138 per 10,000 exposures (1.4%) and the estimated risk-per-act for
insertive anal intercourse is 11 per 10,000 exposures (0.1%; Patel et al., 2014). This compares to
rates of 8 per 10,000 acts of receptive penile-vaginal intercourse (0.08%) and 4 per 10,000 acts
of insertive penile-vaginal intercourse (0.04%). The risk associated with receptive and insertive
oral sex was estimated to be lower than 4 per 10,000 acts. Additionally, other factors influence
the transmission risk associated with sexual behaviors, including the presence of other sexually
transmitted infections in either partner and the viral load of the HIV-positive partner (Truong et
al., 2015). Consistent use of condoms, treatment as prevention among HIV-positive partners, and
PrEP uptake and adherence among HIV-negative partners can significantly reduce the risk
associated with serodiscordant sex (Paz-Bailey et al., 2016). Given the greatest risk is associated
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with CAS and the disproportionate impact HIV has on SMM, understanding mechanisms that
influence CAS among SMM remains an important area of research.
In addition to greater risk of HIV, SMM are at greater risk for other physical and mental
health problems compared to the general population (Fredriksen-Goldsen, Kim, Barkan, Muraco,
& Hoy-Ellis, 2013; Gonzales & Henning-Smith, 2017; Institute of Medicine, 2011; Operario et
al., 2015). For example, SMM experience greater rates of depression, anxiety, and sexual
compulsivity, and also report greater rates of substance use compared to the general population
(Gonzales & Henning-Smith, 2017; Kerridge et al., 2017). Additionally, research has
demonstrated greater rates of sexual victimization and physical violence among SMM compared
to heterosexual men (Andersen & Blosnich, 2013; Friedman et al., 2011). Many of these health
problems contribute directly to the greater prevalence of HIV in communities of SMM (Dyer et
al., 2012; Herrick et al., 2013; Mustanski, Garofalo, Herrick, & Donenberg, 2007; Pachankis,
2015; Parsons, Grov, & Golub, 2012; Parsons et al., 2017; Parsons, Rendina, Moody, Ventuneac,
& Grov, 2015).
One of the most common explanations for the increased burden of disease among SMM
is the social conditions these men face (Hatzenbuehler, 2009; Meyer, 2003). Indeed, SMM
experience greater rates of discrimination and harassment compared to the general population
because of their stigmatized sexual identity and many go on to internalize this stigma in the form
of expectations of rejection and personal shame (Herek, Gillis, & Cogan, 2009). Further, social
stressors such as these combined with other psychological and economic adversities give rise to a
range of epidemics among sexual minority communities (Herrick, Stall, Egan, Schrager, &
Kipke, 2014; Moody, Starks, Grov, & Parsons, 2017; Newcomb & Mustanski, 2010). Although
researchers have become increasingly aware of these adversities faced by SMM and their
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consequences, less is known about effective targets for intervention. In the absence of macro
level interventions that address the social environments that promote discrimination against
SMM, interventions are needed that address the variety of individual health consequences that
stem from living in and, for many, escaping these socially stigmatizing environments.
For several decades, researchers have demonstrated elevated risk of preventable diseases
among urban minority populations (Singer, 1994; Singer, Bulled, Ostrach, & Mendenhall, 2017).
These epidemics are heavily influenced by broad social and economic contexts (e.g., poverty,
poor social support, limited access to healthcare). The term “syndemic” was coined to describe
the interconnected and mutually reinforcing impact of multiple co-occurring epidemics, and the
social and economic conditions among marginalized communities that increase the burden of
disease (Singer, 1994). Early research applying the syndemic model to HIV examined the high
levels of concurrent substance abuse, violence, and AIDS among urban communities living in
poverty, also referred to as the SAVA syndemic. In the first published study describing an HIV
syndemic, Singer (1994) found, in a sample of Puerto Rican men and women living in poverty in
an urban city in the United States, substance use, violence, and HIV correlated so significantly
that it would be difficult to consider each condition as distinct. This work helped shift HIV/AIDS
and other health disparities researchers away from examining epidemics individually to a more
holistic approach focused on understanding the interconnectedness of mutually reinforcing
syndemic conditions.
The syndemic framework has demonstrated significant utility in understanding HIV
transmission among SMM. For SMM, syndemics arise from the contexts of social and economic
hardship (e.g., poverty, race) as well as sexual minority stress from heteronormative socialization
that affects the social and emotional development of young SMM (Wolitski, Stall, & Valdiserri,
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2008). These contextual sexual minority stress factors continue to affect SMM from adolescence
into adulthood, even as they may transition into different socioeconomic conditions and more
inclusive social environments. For example, while many SMM move to urban gay communities
that offer benefits in terms of resiliency, these moves initially cost social capital and limit social
support (Lewis, 2014; Wolitski et al., 2008). Further, movement into these urban gay
communities may impact vulnerability for substance use and other health risk behaviors due to
the high background rates of these behaviors in these communities (Gonzales & Henning-Smith,
2017; Gonzales, Przedworski, & Henning-Smith, 2016).
In 2003, building on the SAVA syndemic, Stall and colleagues (2003) applied the
syndemic approach to understanding HIV transmission risk among SMM. They found that
childhood sexual abuse victimization (CSA-V), intimate partner violence victimization (IPV-V),
depression, and polydrug use were significantly intercorrelated (Stall et al., 2003). Each of these
factors was positively associated with TRB and all but depression reached statistical significance
in multivariable models. Further, as the number of psychosocial health problems increased the
odds of reporting TRB also significantly increased. More recently, sexual compulsivity has been
examined in syndemic research as an additional syndemic condition and several studies have
demonstrated positive associations between sexual compulsivity, other syndemic conditions, and
TRB (Parsons, Grov, & Golub, 2012; Parsons et al., 2017; Parsons, Rendina, Moody, Ventuneac,
& Grov, 2015; Rooney, Tulloch, & Blashill, 2017).
Today, there is a large and growing body of literature supporting an HIV syndemic
among SMM living in the US (Dyer et al., 2012; Herrick et al., 2013; Mustanski, Garofalo,
Herrick, & Donenberg, 2007; Pachankis, 2015; Parsons et al., 2012; Parsons et al., 2017; Parsons
et al., 2015; Stall et al., 2003) and there is an emerging HIV syndemic literature among SMM
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using non-US samples (Biello, Colby, Closson, & Mimiaga, 2014; DiStefano, 2016; Guadamuz
et al., 2014; Jie, Ciyong, Xueqing, Hui, & Lingyao, 2012; Mimiaga, Biello, et al., 2015; Y. Wang
et al., 2017), including one global study with SMM from across 151 different countries (Santos
et al., 2014). Of note, some recent studies have included contextual factors in their syndemic
analyses, such as experiences with homophobic victimization, as well as other health related
outcomes, such as suicidal ideation or suicide attempts (Guadamuz et al., 2014; Hart et al., 2017;
Mustanski et al., 2007).
Overall, factors that have received the most support as part of the HIV syndemic among
SMM living in the United States and more broadly include CSA-V, IPV-V, depression, sexual
compulsivity, and polydrug use. Previous research has separated these factors into syndemic
antecedents (e.g., experiences of victimization) and psychosocial health syndemic outcomes
(Herrick et al., 2014). This research suggests that the effects of these antecedents on TRB are
mediated by these psychosocial outcomes. Consistent with this research, I conceptualize CSA-V
and IPV-V as antecedent syndemic conditions and depression, sexual compulsivity, and
polydrug use as psychosocial syndemic outcomes, all of which are believed to impact TRB.
Limitations of syndemic research
Syndemic research has, in large part, provided consistent evidence that SMM experience
high rates of comorbid psychosocial conditions and the presence of multiple conditions is
associated with greater HIV transmission risk (Batchelder et al., 2019; Branstrom & Pachankis,
2018; Dyer et al., 2012; Herrick et al., 2013; Mustanski et al., 2007; Pachankis, 2015; Parsons et
al., 2012; Parsons et al., 2017; Parsons et al., 2015; Stall et al., 2003). However, there are a
couple important limitations to the existing body of research. First, there is variability across
studies in operationalization of some of these syndemic conditions. For example, CSA has been
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operationalized as any sexual contact with someone who is older prior to the age of 16 in some
studies and unwanted sexual contact with someone 10 years older prior to the age of 16 in other
studies (Mimiaga, O’Cleirigh, et al., 2015; Stall et al., 2003; Starks, Millar, Eggleston, &
Parsons, 2014). More variability is observed in the operationalization of substance use with some
studies examining one or more substance use variable, including heavy alcohol use, stimulant
use, club drug use, and polydrug use (Guadamuz et al., 2014; Mimiaga, O’Cleirigh, et al., 2015;
Mustanski et al., 2007; Parsons et al., 2012; Parsons et al., 2017; Starks et al., 2014). While there
is evidence to support polydrug use as a syndemic condition there is additional variability in how
polydrug has been operationalized. The most common definition of polydrug use as a HIV
syndemic condition is the use of three or more recreational drugs within a specified time frame
(e.g., previous 90 days; Parsons et al., 2012; Parsons et al., 2017; Parsons et al., 2015; Stall et al.,
2003).
A second limitation of this research is that the studies are largely cross-sectional, and the
data provide limited information as to the direction of observed associations. Therefore, the
results from these studies are limited in informing interventions aimed at reducing TRB among
SMM. For example, the literature suggests that experiencing three or more syndemic conditions
(e.g., IPV-V + depression + sexual compulsivity) is associated with greater odds of TRB
compared to experiencing only two syndemic conditions (e.g., IPV + sexual compulsivity;
Parsons et al., 2012; Parsons et al., 2017; Stall et al., 2003; Starks et al., 2014). Further,
according to syndemic theory, many of these conditions stem from social and economic
inequalities, many of which occur at structural levels beyond the scope of an intervention
focused on the individual (Singer et al., 2006). For example, sexual minority stress is associated
with a range of negative health outcomes, including substance use, depression, and sexual
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compulsivity but individual interventions are limited in addressing the more distal stressors of
harassment and discrimination SMM experience in their daily lives (Hatzenbuehler, 2009;
Pachankis, 2015; Pachankis, Rendina, et al., 2015). Rather, interventions targeting sexual
minority stress focus on improving the individual’s ability to cope with environmental stigma
and to reduce the internalized stigma by increasing self-acceptance.
Third, the significant overlap and additive influence of syndemic conditions on TRB
suggests that HIV prevention interventions may be more effective in reducing risk if they target
psychological processes that cut across syndemic factors (Starks et al., 2014), but the respective
intervention literature has often focused on select factors rather than a more holistic approach
aimed at reducing multiple syndemic conditions. The overlap between syndemic conditions may
be a result of universal psychological vulnerabilities (e.g., hypervigilance, maladaptive
cognitions, emotion dysregulation; Pachankis, 2015), and at the same time the presence of
multiple syndemic conditions may enhance psychological vulnerabilities already present. A need
remains for the development of parsimonious and transdiagnostic treatments that can
simultaneously address the psychological sequela of multiple syndemic conditions. This is
consistent with the shift from examining individual associations with HIV (e.g., the effect of
IPV-V on TRB) to a more holistic examination provided by the syndemic model.
In line with the call for parsimonious and transdiagnostic treatments, my dissertation is
focused on examining processes of self-regulation that may mediate the effects of antecedent
syndemic victimization on psychosocial syndemic outcomes. Self-regulation involves intentional
efforts from within a person to modify, suppress, or initiate thoughts, emotions, or behaviors and
bring them in line with some standard (Baumeister & Vohs, 2007; Heatherton, 2011; Kelley,
Wagner, & Heatherton, 2015). There has been increasing interest in the role of self-regulation in
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the context of adverse environmental conditions, particularly as it relates to SMM and their
ability to cope with sexual minority stress. Self-regulatory abilities have been shown to have
important implications in mental health and behavioral health outcomes, with deficits in selfregulatory abilities being associated with increased negative health outcomes (Nigg, 2017; Roos
& Witkiewitz, 2017). In the chapters that follow, I describe emotion regulation and executive
attention as two processes of self-regulation that potentially mediate syndemic antecedents and
syndemic outcomes, contributing to the overall syndemic burden and HIV risk among SMM. I
highlight how difficulties with self-regulation may contribute to an attention bias, and review
research that suggests two syndemic conditions, sexual compulsivity and polydrug use, may be
associated with an attention bias for sex and drug related stimuli. Finally, I describe where selfregulation failures are likely to occur to increase risk of TRB and note where emotion regulation
and executive attention may contribute to these failures in self-regulation.
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Chapter 2: Emotion Regulation Research
From the moment people wake up, they are likely to encounter emotionally evoking
stimuli that requires effective management in order to complete the necessary tasks ahead of
them. For example, a sexual minority man may wake up to see that he has slept through his
alarm yet needs to manage the anxiety in order to shower, dress, and catch the train to work on
time. If he is unable to regulate this anxiety, he might become overwhelmed and his performance
negatively impacted. He may take longer in the shower because he is running through all of the
possible consequences of being late to work, he may have more trouble making decisions, going
back and forth between the closet and mirror trying to decide what to wear, or he might be more
disorganized, unable to locate his keys while turning over every couch cushion only to find them
in the pants from the night before. Ultimately, the consequences of being overwhelmed may
include arriving later at work than he would have from just waking up late, or potentially worse,
he gives up on the day and calls in sick. In fact, his ability to regulate his emotions greatly
impacts the consequences those emotions have on his ability to succeed in goal-directed
behavior.
Research on emotion regulation has grown exponentially in the past twenty years,
including a range of studies focused on the associations between emotion dysregulation and
mental and physical health problems (Compas et al., 2017; Sloan et al., 2017). The rapid
development in research has contributed to some confusion about how to define emotion
regulation and how emotion regulation is distinct from the study of emotion generation (Gross &
Barrett, 2011). Broadly, emotion regulation is defined as the “activation of a goal to up- or
down-regulate the magnitude or direction of an emotional response” (Gross, 2013, p. 359). Gross
argues that the distinction between emotion generation and emotion regulation is the goal of the
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process; the more automatic and ingrained emotion generation processes are focused on
subjectively experiencing an emotion in a given situation, whereas the more purposeful emotion
regulation processes are focused on modifying emotions generated in a particular situation
(Gross, Sheppes, & Urry, 2011). Typically, people employ emotion regulation strategies in an
effort to increase positive emotions and decrease negative emotions, but there are some situations
when people might try to decrease positive emotions (e.g., reducing excitement in a library) or
increase negative emotions (e.g., increasing anger in preparation for an argument). Additionally,
motivations for regulating emotion may be intrinsic (e.g., a person is trying to change their own
personal emotional experience; Gross & Thompson, 2007) or extrinsic (e.g., a person is trying to
change the emotional experience someone else is having; Zaki & Williams, 2013). Further,
emotion regulation strategies can range from implicit, out-of-personal awareness, automatic and
effortless processes to processes that are more explicit, conscious, and effortful (Gyurak, Gross,
& Etkin, 2011).
The processing model of emotion regulation is one of the most widely used models for
describing emotion regulation and includes five different groups of emotion regulation processes
that happen at temporally different points in an emotional response (Gross, 1998, 2013; Gross &
Thompson, 2007). The five different points are considered targets where emotion regulation can
take place and include: situation selection, situation modification, attentional deployment,
cognitive change, and response modulation (for a detailed review of each process and the
types/subtypes of responses see: Gross & Thompson, 2007; Webb, Miles, & Sheeran, 2012).
The first two groups of emotion regulation strategies target the situational aspects of an
emotional response. Situation selection involves taking a course of action that increases or
decreases the likelihood the person will encounter a situation that leads to desired or undesired
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emotions (Gross & Thompson, 2007). For example, a person may choose to take the stairs at
work because they want to avoid the anxiety of being stuck in an elevator. Similarly, situation
modification refers to the direct modification of a situation to increase or decrease the likelihood
the situation leads to a desired or undesired emotion. Attentional deployment involves the
intentional direction of attention to specific aspects of a situation that increase or decrease the
likelihood of a desired or undesired emotion (Gross & Thompson, 2007). This includes moving
attention away from aspects of the situation that contribute to undesired emotions (i.e.,
distraction) and towards aspects of the situation that contribute to desired emotions (i.e.,
concentration). For example, a person may shift their attention to a different direction of the
room to avoid the emotional distress of seeing their ex-boyfriend talking to another dating
prospect. There may be situations that arise where modification of the situation and directing
attention are insufficient in regulating emotion and cognitive reappraisals of the situation are
necessary. Cognitive change in the processing model of emotion regulation refers to the
cognitive reappraisal processes of emotion regulation. Finally, response modulation processes
occur late in the process of emotion regulation and are aimed at modulating the physiological,
experiential, and behavioral expression of emotion (Gross & Thompson, 2007). For example, a
person may use alcohol or illicit drugs to modify an emotional experience.
The bulk of emotion regulation research has focused on intrapersonal processes of
emotion regulation, but emotion regulation processes can often occur interpersonally (DixonGordon, Bernecker, & Christensen, 2015; Gross, 2013). In fact, researchers have recently
become increasingly interested in these interpersonal processes of emotion regulation. From a
developmental perspective, a young child is likely to be more reliant on interpersonal emotion
regulation strategies as they have yet to develop the skills for effective intrapersonal emotion
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regulation (Cooke, Kochendorfer, Stuart-Parrigon, Koehn, & Kerns, 2019; Crockenberg &
Leerkes, 2004; Fox & Calkins, 2003). It is expected that as a person develops from a child into
an adult they will have identified and strengthened emotion regulation skills necessary for
intrapersonal regulation and will be less reliant on interpersonal skills or other external
influences to effectively self-regulate (Casey et al., 2010; McRae et al., 2012). However,
stressors in childhood may interfere with the development of adaptive intrapersonal and
interpersonal emotion regulation skills (Cooke et al., 2019), leading many people to experience
difficulties with emotion regulation in adulthood that may contribute to other health problems.
It is important to note that the majority of developmental emotion regulation research has
over-relied on samples from the general population and clinical samples, and less is known about
the development of emotion regulation among SMM (Diamond, 2003; Rawana, Flett, McPhie,
Nguyen, & Norwood, 2014). In fact, the developmental trajectories of sexual minority
adolescents are often influenced and sometimes disrupted by sexual minority stress (Rendina,
Carter, Wahl, Millar, & Parsons, 2019; Russell & Fish, 2016). For example, research has
demonstrated increased rates of parental rejection, housing insecurity, bullying and victimization
at home and in school, and sexual violence among sexual minority youth (Burton, Marshal,
Chisolm, Sucato, & Friedman, 2013; Edidin, Ganim, Hunter, & Karnik, 2012; Mitchell, Ybarra,
& Korchmaros, 2014). Russell and Fish (2019) argue that the additional stress of sexual identity
development and social disclosure experienced by sexual minority youth collides with normative
developmental processes, which may contribute to the complex issues and health disparities
observed among sexual minority youth that persist into adulthood.
The added burden of sexual minority stress may contribute to the health problems among
SMM by impacting emotion regulation (Hatzenbuehler, 2009). The collision between sexual
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minority stress and normative cognitive and social development in adolescence may adversely
impact developmental processes necessary for successful emotion regulation (Hatzenbuehler,
2009; Russell & Fish, 2016). Additionally, greater demands on emotion regulation resources due
to sexual minority stress may exceed the available resources that would otherwise be sufficient in
successfully dealing with normative emotional stressors in adolescence. As a result, sexual
minority youth may be required to augment underdeveloped or overwhelmed intrinsic selfregulatory strategies with less adaptive extrinsic strategies (e.g., substance use) due to the
insufficient availability of more adaptive extrinsic support (e.g., parental support). There is
evidence to suggest that sexual minority adolescents experience greater emotion regulation
difficulties and these difficulties help explain the increased vulnerability to internalizing and
externalizing psychopathology (Hatzenbuehler, McLaughlin, & Nolen-Hoeksema, 2008;
Rendina et al., 2019; Stettler & Katz, 2017).
As mentioned, emotion regulation is an important aspect of healthy development and
adaptive functioning in adulthood (Bandura, Caprara, Barbaranelli, Gerbino, & Pastorelli, 2003;
Cole, Michel, & Teti, 1994; Gross, 2013) and emotion regulation difficulties play an important
role in the development of several emotional disorders and physical health conditions
(Hatzenbuehler et al., 2008; Sheppes, Suri, & Gross, 2015). For example, mood disorders such as
depression and general anxiety disorder are characterized by a prolonged period of dysregulated
emotion. Physically, emotion regulation difficulties are associated with poorer physical health
(DeSteno, Gross, & Kubzansky, 2013). For example, chronic elevations in norepinephrine and
cortisol due to overactivation of stress response systems inhibit neurogenesis and neuronal
plasticity and contribute to increased neurotoxicity (Gunnar & Quevedo, 2007). Further,
prolonged exposure to anxious arousal can contribute to cardiovascular problems (Kubzansky,
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Park, Peterson, Vokonas, & Sparrow, 2011; Suls & Bunde, 2005). In addition to these more
direct impacts, emotion regulation difficulties may negatively impact health by increasing the
use of maladaptive emotion regulation strategies (e.g., alcohol use, illicit drug use) and
decreasing engagement in health promoting behaviors, which further negatively impact
emotional and physical health outcomes (DeSteno et al., 2013).
A meta-analysis of various adaptive (i.e., acceptance, problem solving, and reappraisal)
and maladaptive (i.e., avoidance, rumination, and suppression) emotion regulation strategies
found evidence of significant positive associations between maladaptive emotion regulation
strategies and depression and anxiety symptoms and significant negative associations between
adaptive emotion regulation strategies and depression and anxiety symptoms (Aldao, NolenHoeksema, & Schweizer, 2010). Similar trends were observed for adaptive and maladaptive
emotion regulation strategies and substance use. However, except for rumination, there were an
insufficient number of studies for meta-analyses. A more recent review of emotion regulation
interventions provided evidence to suggest that emotion regulation can be targeted in
interventions and, by reducing the use of maladaptive emotion regulation strategies,
interventions can reduce a range of psychopathology, including depression, borderline
personality disorder, substance use, and eating disorders (Aldao, Gee, De Los Reyes, & Seager,
2016; Sloan et al., 2017).
Evidence also suggests that emotion regulation difficulties are associated with early
experiences of trauma in childhood, suggesting a link between experiences of trauma and a range
of psychopathology through emotion dysregulation (Artime & Peterson, 2012; Charak,
Villarreal, Schmitz, Hirai, & Ford, 2019; Goldberg-Looney, Perrin, Snipes, & Calton, 2016;
Huh, Kim, Lee, & Chae, 2017; Poole, Kim, Dobson, & Hodgins, 2017). Further, a meta-analysis
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of studies examining the association between post-traumatic stress and emotion dysregulation
found support for large effects between post-traumatic stress and general emotion dysregulation,
rumination, thought suppression, and experiential avoidance, and medium effects between posttraumatic stress and suppression and worry (Seligowski, Lee, Bardeen, & Orcutt, 2015). Of note,
the largest effect was observed between post-traumatic stress and general emotion dysregulation.
The effects were not moderated by sample or trauma type, however, the analyses only included
three studies using sexual minority samples.
Emotion regulation is associated with several syndemic factors and may be a target for
HIV interventions. Specifically, evidence suggests that trauma resulting from CSA-V and IPV-V
is associated with greater emotion regulation difficulties (Batten, Follette, & Aban, 2001; Charak
et al., 2019; Messman-Moore, Walsh, & DiLillo, 2010). Emotion regulation difficulties are
associated with the development and maintenance of depression and anxiety, and impulsive
behaviors, such as sexual compulsivity and substance use, are more likely to occur in these
intense emotionally dysregulated states (Cyders & Smith, 2008; Hatzenbuehler, 2009;
Hatzenbuehler et al., 2008; Pachankis, Rendina, et al., 2015; Rendina et al., 2017). Further, some
evidence suggests that regulation of impulsive behaviors relies on the same neuronal networks
and limited resources required for emotion dysregulation (Vohs, Baumeister, & Ciarocco, 2005).
Therefore, increased demands on these networks to regulate emotions diminishes the capacity for
regulating impulsive behaviors. Taken together, previous research suggests that trauma is
associated with greater emotion dysregulation, which likely contributes to psychological distress,
and SMM may be more likely to engage in impulsive behaviors such as substance use and
compulsive sexual behavior in an effort to regulate or distract from intense negative emotions
(Sheppes, Scheibe, Suri, & Gross, 2011; Weiss, Sullivan, & Tull, 2015; Weiss, Tull, Viana,
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Anestis, & Gratz, 2012) or due to limited available resources for controlling these behaviors
(Vohs et al., 2005).
A few studies suggest that emotion dysregulation is also associated with TRB but
generalizability of these findings to SMM is limited given that these studies were done with
heterosexual and female samples. In a study of patients in treatment for substance abuse, emotion
dysregulation was positively associated with the number of commercial sex partners and
negatively associated with condom use while high on drugs (Tull, Weiss, Adams, & Gratz,
2012). Two additional studies examined emotion dysregulation as a mediator of CSA-V and
TRB: CSA-V was associated with more emotion dysregulation which was positively associated
with number of sex partners and TRB with casual partners, but not TRB with main partners or
consistent condom use (Artime & Peterson, 2012; Messman-Moore et al., 2010). These studies
suggest that emotion dysregulation plays an important role in the association between substance
use and CSA, two syndemic conditions, and TRB. Further, some interventions tested in samples
that included SMM have demonstrated associations between improved emotion regulation skills
and increased self-efficacy for safer sexual behaviors (Pachankis, Hatzenbuehler, Rendina,
Safren, & Parsons, 2015; Parsons, Rendina, Moody, et al., 2016).
Summary
There is considerable evidence from the general population to suggest that emotion
regulation is an important factor in mental and behavioral health. Further, the existing literature
supports associations between trauma and emotion regulation difficulties and suggest that these
emotion regulation difficulties are a transdiagnostic process contributing to a range of
pathologies, including many factors that make up the HIV syndemic. Although research is
limited among SMM, this research suggests that emotion regulation is an important construct in
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understanding the burden of pathology in this population. However, there remains a need for
research to identify the influence of emotion regulation on syndemic development and associated
TRB. Some of the limitations of the existing research are addressed in this dissertation that will
examine emotion regulation across multiple syndemic conditions and in a sample of SMM. The
next section discusses executive attention and its role in emotion regulation and potential
influences on syndemics.
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Chapter 3: Executive Attention Research
Research examining the associations between self-regulatory processes and
psychopathology has focused on the role of effortful control (Muris, van der Pennen, Sigmond,
& Mayer, 2008). Effortful control is believed to be a self-regulatory process that enables
someone to inhibit a dominant response and enable a subdominant response. This process
consists of two components: inhibitory control, the ability to inhibit one’s behavior when
necessary, and attentional control, the ability to focus and shift one’s attention when necessary.
The Attention Network Theory (Petersen & Posner, 2012; Posner & Petersen, 1990) posits that
attention consists of three major components: alerting, orienting, and executive control. Here I
use the term executive attention to describe an individual’s executive attentional control abilities.
In other words, executive attention is an individual’s capacity for voluntarily focusing and
shifting their attention (Derryberry & Reed, 2002; Morillas-Romero, Tortella-Feliu, Balle, &
Bornas, 2015; Petersen & Posner, 2012; Posner & Petersen, 1990; Raz & Buhle, 2006;
Reinholdt-Dunne, Mogg, & Bradley, 2013).
Executive attention falls under the larger umbrella of executive functioning and is
responsible for preparation, regulation, and goal-directed orientation. It has been theorized to be
an important factor in emotion regulation as deficits in executive attention have been shown to
be associated with greater symptoms of psychological distress (Bardeen, Fergus, & Orcutt, 2015;
Muris et al., 2008; Reinholdt-Dunne, Mogg, & Bradley, 2009; Reinholdt-Dunne et al., 2013),
while better executive attention is associated with resiliency (Gyurak & Ayduk, 2007; Troy &
Mauss, 2011). For example, executive attention might reduce craving following exposure to drug
related cues by directing attention away from the drug-related stimulus (Derryberry & Reed,
2002). On the other hand, poor executive attention may contribute to the use of maladaptive
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emotion regulation strategies and has been shown to be associated with increased risk for
psychopathology following trauma (Bardeen et al., 2015).
As described above, attention deployment is one of the five theorized processes of
emotion regulation and evidence supports attention playing an integral part in regulation of
emotions and behaviors (Webb et al., 2012). As such, difficulties with regulating attention are
hypothesized to contribute to emotion regulation difficulties, leading to greater emotional
problems and increased use of maladaptive self-regulatory strategies. Below, I review four main
lines of research that highlight the important role of attention in achieving goal-directed selfregulation. First, I review developmental research that highlights the association between
development of executive attention and increased efficacy for self-regulation. Second, I review
evidence from neuroscience research that highlights the roles of different brain regions in
managing bottom-up and top-down attentional processes. Next, I review research that
demonstrates how demands on attentional resources may influence perception and response to
emotional stimuli. Finally, I review research demonstrating attention-biases for stimuli that are
arousing and emotionally valenced. Importantly, most of the executive attention research among
SMM has examined the effects of HIV infection on attention and other cognitive functions and
less is known about executive attention among HIV-negative SMM and the role of executive
attention in issues relevant to HIV prevention. As such, I rely heavily on literature based on nonSMM samples and conclude this chapter by highlighting the implications of this research in
understanding the development and maintenance of previously discussed syndemic conditions.
Developmental research on attention and self-regulation
Developmental research has identified attentional deployment as an important selfregulatory strategy among infants. In fact, research among infants has identified attentional
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deployment as one of the first strategies infants use to regulate their emotions (Sheese, Rothbart,
Posner, White, & Fraundorf, 2008). Further, the ability to control attention continues to develop
from infancy into adulthood corresponding with an increased ability for self-regulation
(Swingler, Perry, & Calkins, 2015). As such, executive attention has “been of particular interest
to researchers aiming to better understand precursors to adaptive emotional functioning and
behavioral maladjustment because it has been associated with mechanisms for resolving conflict
among thoughts, feelings, and behavioral responses” (Swingler et al., 2015, p. 444).
One of the first attention functions to develop is alerting, which develops from infancy
(Colombo, 2001) through middle childhood and into adulthood (Mullane, Lawrence, Corkum,
Klein, & McLaughlin, 2016; Rueda et al., 2004). This development is supported by evidence
documenting an association between age and increased performance in the speed and accuracy of
identifying visual stimuli when this stimuli is preceded by an alerting cue (Mezzacappa, 2004;
Mullane et al., 2016; Rueda et al., 2004). Further, evidence from studies using continuous
performance tasks demonstrates steeper declines in children compared with adults as a task
progresses (Curtindale, Laurie-Rose, Bennett-Murphy, & Hull, 2007), suggesting adults are able
to maintain a state of alertness over time better than children.
Orienting essentially consists of two different processes, exogenous (i.e., reflexive) and
endogenous (i.e., voluntary), that are both essential elements to selective attention (Iarocci, Enns,
Randolph, & Burack, 2009). Exogenous orientation involves the shift of attention to salient
stimuli often at the expense of ignoring less important stimuli. Previous research has defined a
salient cue as “one that increases the chance an organism will need to make an important
behavioral response in the near future” (Cooper & Knutson, 2008, p. 539). For example, if there
is a loud noise in the room, exogenous orientation would involve the shifting of attention to the
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direction of the noise and ignoring stimuli that are not in that area. Endogenous orientation
involves shifting attention to task-relevant stimuli and is effortful and more controlled. In other
words, endogenous orientation is goal-directed whereas exogenous orientation is directed by the
novelty/reflexive salience of the stimulus.
The developmental trajectory is distinct for these two orienting processes (Iarocci et al.,
2009). Exogenous orientation is observed among infants who automatically attend to
environmental stimuli that is essential for their survival (e.g., food, a parent). For example,
children as young as four effortlessly orient their attention to a spatial location in response to a
peripheral cue (Pearson & Lane, 1990). The efficiency with which an individual can orient their
attention in response to an external cue improves throughout childhood, and remains stable
throughout adulthood (Iarocci et al., 2009). In terms of endogenous orientation, these abilities
appear to develop later in childhood and the development continues into adulthood (Folk &
Hoyer, 1992; Rubia, Hyde, Halari, Giampietro, & Smith, 2010). For example, young children are
equally efficient as adults in reorienting their attention to a cued stimulus when the duration of
time between the cue and the stimulus is short (e.g., 100-300 ms; Pearson & Lane, 1990).
However, as the lag between cue presentation and stimulus presentation increases children have
more difficulty voluntarily maintaining their attention in the cued location. This research
indicates that greatest efficiency in endogenous orientation occurs among young adults and by
the time an individual reaches early adulthood they will have fully developed endogenous and
exogenous orienting abilities (Iarocci et al., 2009; Rubia et al., 2010).
Development of executive attention begins when the child is born and evidence suggests
that executive attention and abilities to regulate emotion develop side-by-side during this first
year of life (Mullane et al., 2016; Rueda, Posner, & Rothbart, 2005). Further, executive attention
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abilities appear to continue developing into late childhood (Mullane et al., 2016). However,
adverse experiences in childhood may negatively influence the development of executive
attention likely contributing to under or maladaptive development of executive attention abilities
(Liston, McEwen, & Casey, 2009). As such, an executive attention deficit has been proposed as a
transdiagnostic mechanism cutting across a range of psychopathology in children, including
depression and anxiety (Racer & Dishion, 2012). Similarly, executive attention deficits are also
associated with psychopathology in adulthood, including anxiety, depression, and mood
disorders (Hsu et al., 2015; Reinholdt-Dunne et al., 2013). Importantly, this research has
identified these associations in cross-sectional research and critical evidence is missing to
suggest that executive attention deficits cause psychopathology.
Research has demonstrated a strong neural basis for the development of executive
attention, which is described below, but the environment also plays an important role. For
example, the caregiver of an infant influences behavioral and biological processes by regulating
attention and affect of the infant (Swingler et al., 2015). Swingler et al. (2015) argues, from a
biopsychosocial perspective, the interactions between caregivers and infants serves an important
role in the development of executive attention, both at the biological and behavioral level. The
authors illustrate that caregivers begin directly regulating babies in times of distress by holding
or rocking the baby, then, as the baby ages to three months of age, caregivers begin to use
strategies that are focused on pulling the attention away from distressing stimulus. Over time, the
infant learns the benefits of switching attention and begins to gain more direct control over their
own attention, orienting and switching attention to self-regulate.
The developmental timeline of executive attention and evidence to support a geneenvironment interaction that influences this development highlights the potential consequences
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of exposure to stress on the efficiency of the executive attention network. Therefore, experiences
of trauma that occur in childhood likely adversely impact the development of abilities for goaldirected attention regulation (Lim et al., 2016). Further, research has demonstrated the negative
impact of psychosocial stress on prefrontal cortex functioning, including executive attention
(Liston et al., 2009), suggesting that these stressors negatively impact the efficiency of the
executive attention network. Based on this research, SMM may be subject to greater difficulties
with executive attention due to the impact of sexual minority stress, particularly if they
experience trauma during these important developmental periods. However, while limited
research suggest sexual minority stress negatively impacts cognitive functioning (McGarrity,
Huebner, & Smith, 2019), a detailed investigation of the impacts on attention networks is
missing.
Neurological Evidence of Attention
The amygdala plays an important role in the automatic and preferential perception of
emotional information (Vuilleumier, 2005). However, other areas of the brain, including the
prefrontal areas, medial prefrontal areas, and the dorso cortical areas are involved in the
management of attention and enable attention to be shifted to goal-relevant stimuli, rather than
having attention driven by the emotional or perceptual salience of stimuli (Rueda et al., 2005;
Rueda, Pozuelos, & Cómbita, 2015; Viviani, 2013). Attention research indicates that each of the
attention networks (i.e., alerting, orientation, and executive attention) are relatively independent
anatomically but more integrated and interactive at the functional level. All three functions are
activated in most activities that involve attention (Rueda et al., 2005; Rueda et al., 2015).
Alerting functions related to exogenous stimuli primarily involve the norepinephrine
network of the brain where increases in norepinephrine are associated with increased alerting. As
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such, the locus coeruleus, the source of NE in the brain, has been demonstrated to be activated in
alertness tasks (Rueda et al., 2015). However, the frontal and parietal lobes are important
structures in the maintenance of endogenous alert states (Coull, Frith, Frackowiak, & Grasby,
1996). Orienting functions involve two different brain networks depending on whether attention
is being oriented using voluntary top-down mechanisms or attention is being oriented based on
exogenous/task relevant stimuli appearing in the environment (Rueda et al., 2015). During
voluntary orientation (top-down) a bilateral dorsal-frontoparietal network is activated, and during
exogenous/task relevant orientation (bottom-up) ventral frontoparietal structures are activated
(Rueda et al., 2015). These systems are distinct, for the most part, anatomically distinct, with
only a small overlap in the pre-frontal cortex but work together in order to maintain flexible and
efficient regulation of attention (Vossel, Geng, & Fink, 2014).
Executive attention involves activation of the anterior cingulate cortex. The dorsal section
is activated in response to cognitive conflict tasks, whereas the ventral section is activated in
response to emotional cognitive tasks (Rueda et al., 2015; Viviani, 2013). Parts of the anterior
cingulate cortex share strong connections with limbic structures, parietal areas, and the prefrontal cortex (Posner, Sheese, Odludas, & Tang, 2006). The activation of these areas varies
based on the type of conflict task. Overall, research examining the neural networks of executive
attention suggest that the anterior cingulate cortex is responsible for detecting the presence of a
conflict and the pre-frontal cortex is tasked with resolving the conflict (Rueda et al., 2015). The
“involvement of the anterior cingulate in attention and both emotion and cognitive control has
provided one basis for the argument that the executive attention network is critical to the various
functions” (Petersen & Posner, 2012, p. 81).
Emotion and Attention
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Further evidence demonstrating the importance of attention in self-regulation stems from
research that examined the modulating effects of attention in processing emotional information
(Viviani, 2013). Research has identified neural pathways that are responsible for the rapid and
often implicit detection of emotional information in our environment (e.g., facial expressions;
Vuilleumier, 2005; Vuilleumier & Pourtois, 2007). This emotional information provides valuable
information regarding the importance of events/interactions and helps us to prepare our response
(Pessoa, 2008; Vuilleumier, 2005). As such, our behavior is influenced by this emotional
information and would be completely driven by it if not for our abilities to modulate the
informational input with attention.
There is evidence to suggest that emotional valence of information, whether information
is viewed as positive or negative, interferes with attentional processing (Yiend, 2010) and
interacts with the perceived salience of information to influence behavioral responses (Cooper &
Knutson, 2008). A variety of paradigms have been utilized to examine the impact of emotional
information on deployment of attention to task-relevant information. For example, studies
involving visual search tasks have demonstrated that fearful stimuli are more prioritized for
attentional deployment compared to neutral stimuli (e.g., Lipp & Waters, 2007). The emotional
Stroop and flanker tasks have been utilized to demonstrate that performance on attention tasks is
negatively impacted when there is emotionally incongruent information (Bar-Haim, Lamy,
Pergamin, Bakermans-Kranenburg, & van Ijzendoorn, 2007), particularly when the emotional
information matches the concerns of the subject (Yiend, 2010). Further, there is a large and
converging body of research using cueing tasks (i.e., visual probe) that demonstrate biases in
attending to highly arousing and negatively valenced information, particularly among individuals
with relevant psychopathology (Yiend, 2010). Together, this research suggests that valenced
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information, particularly information negatively valenced, places significant demands on
attentional deployment.
Second, there is evidence to suggest that the emotional perception of information is more
automatic but then attention intervenes to consider context and goal-relevant information
(Kanske & Kotz, 2011; Ruz, Madrid, & Tudela, 2012). This is demonstrated by studies
examining reaction time and event-related potentials (ERPs) in conflict tasks. For example, a
study using an economic conflict task (e.g., determining whether an economic offer was good or
bad based on the trustworthiness of the partner and the partner’s emotional expression)
demonstrated that behavioral responses were faster and more accurate in conditions when
emotional information was congruent with default contextual expectations (i.e., high
trustworthiness and happy expression = good offer; Ruz et al., 2012). Further, an examination of
electrophysiology of the participants during this task indicated that executive attention begins to
influence the processing of emotional information from an early stage but that the demands on
executive attention were higher when emotional information was incongruent with default
contextual expectations. This research provides support for the automatic processing of
emotional information and the early influence of executive attention in the presence of conflict.
Overall, this body of research suggests that perception of emotional information,
particularly information that has negative emotional value, is prioritized and influences the
perceived salience of emotional information to influence behavioral responses. Additionally, in
times of conflict, when either there is competing emotional information or the emotional
information and contextual information are in conflict, executive attention steps in and mediates
the stimulus conflict and our behavioral response.
Attention Bias Research

27
In contrast to executive attention, attention theories postulate there is a second system of
attention: attention bias (Corbetta & Shulman, 2002; Eysenck, Derakshan, Santos, & Calvo,
2007). Attention bias is a stimulus-driven attention system activated when directing attention to
behaviorally relevant (i.e., salient) and strongly valenced stimuli. In other words, one may be
distracted by potentially ambiguous stimuli if they are biased towards perceiving them as
relevant (e.g., stimuli perceived by a person with a history of drug use as relevant to drug use;
Corbetta & Shulman, 2002). Emotion regulation and executive attention influence attention bias;
the voluntary goal-driven executive control system keeps the involuntary stimulus-driven
attention bias system in balance (Raz & Buhle, 2006), but negative affect (e.g., anxiety) can
disrupt the balance, impairing executive attention and resulting in increased attention bias to
salient cues (e.g., threatening stimuli; Cisler & Koster, 2010; Eysenck et al., 2007).
A substantial body of research has demonstrated a significant association between
deficits in executive attention and attention bias to threatening stimuli in anxiety, depression, and
other internalizing disorders (Cisler & Koster, 2010; Eysenck et al., 2007). As mentioned above,
internalized distress further impairs executive functioning, including executive attention,
potentially making attention bias to threatening stimuli more pronounced. Compared to anxiety
research, less is known about attention bias in externalizing behaviors, such as substance use and
sexual compulsivity, particularly among SMM. Below I review the current literature and identify
where gaps exist for attention bias in substance use and sexual compulsivity among SMM.
Research over the past 25 years has generally supported attention bias to substancerelated stimuli among substance users (Cox, Fadardi, & Pothos, 2006; Field & Cox, 2008; Field,
Marhe, & Franken, 2014). Multiple theories have been proposed and tested throughout the years
to explain the development and maintenance of attention bias to substance-related stimuli (Field
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& Cox, 2008; Field et al., 2016). Most of these theories speak to the role of motivational states
and classical conditioning, which are believed to be two interrelated processes that serve as a
mutually reinforcing feedback loop (see Field & Cox, 2008 for a review). Motivational states
speak to a person’s goals surrounding their substance use and include influences from substance
withdrawal and subjective craving. Research supports an association between subjective craving
and increased bias towards substance related stimuli and also supports an association between
attention bias and increases in subjective craving (Field & Cox, 2008; Field, Munafo, & Franken,
2009). Classical conditioning is believed to play a significant role in development and
maintenance of attention bias because of the rewarding effects of substance use. Further, many
substances work by manipulating the dopaminergic reward system and this dopamine boost in
the presence of substance-related stimuli is believed to increase the salience of these stimuli,
contributing to attention bias of this stimuli (Franken, Booij, & van den Brink, 2005).
According to the theoretical rationale provided by the existing literature on attention bias,
substance users should demonstrate attention bias to substance-related stimuli compared to nonsubstance users due to the increased perceived salience and strong valence of this stimuli among
substance users. Several reviews have been published that described findings supporting
attention bias for substance-related stimuli among substance users when compared to non-users
(Cox et al., 2006; Field & Cox, 2008; Field et al., 2016; Franken, 2003; Robbins & Ehrman,
2004; Rooke, Hine, & Thorsteinsson, 2008). This research supports a substance-related attention
bias among users of tobacco, alcohol, cannabis, cocaine, and heroin, when compared to nonusers. Some studies have also observed attention bias for substance use stimuli among heavy
users when compared to moderate users for some substances (Díaz-Batanero, Domínguez-Salas,
Moraleda, Fernández-Calderón, & Lozano, 2018; Vollstadt-Klein et al., 2011). As mentioned
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previously, attention bias has been demonstrated to be associated with subjective craving but
some studies have demonstrated an association between attention bias and frequency of use
(Field & Cox, 2008; Field et al., 2009) and risk for relapse among abstinent users (Streeter et al.,
2007; Waters et al., 2003).
The paradigms used for attention bias research have primarily focused on bias for one
particular substance (Field & Cox, 2008). For example, a study may examine attention bias to
cannabis stimuli among users of cannabis compared to people who are not users of cannabis
(Field, Eastwood, Bradley, & Mogg, 2006). Some of these studies have only examined an
orientation bias, suggesting drug stimuli is prioritized over non-drug stimuli when orienting
attention, whereas other studies have also examined disengagement bias, suggesting greater
difficulties disengaging attention from drug stimuli compared to non-drug stimuli. Collectively,
these studies provide evidence for attention bias to substances that a substance user may use
most frequently and therefore is most salient compared to other substances. Less is known about
substance users who are less discriminant about the type of substance they use. To date, no
studies of attention bias for substance use stimuli have been published comparing polydrug users
to non-polydrug users. Based on previous attention bias research, it is plausible that polydrug
users may display attention bias to a broader range of substance use stimuli. Given the
associations between attention bias, subjective craving, frequency of use, and relapse (Field &
Cox, 2008; Field et al., 2009; Streeter et al., 2007; Waters et al., 2003), attention bias to a
broader range of substance use stimuli may be associated with greater difficulties with managing
substance use. The second aim of my dissertation is to investigate differences in attention bias
using a range of drug stimuli (e.g., cocaine, cannabis, methamphetamine, MDMA, and heroin)
among polydrug using SMM compared to non-polydrug using SMM.
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The majority of attention bias research among addictive behaviors has been focused on
substance use among substance users. Only recently have researchers started considering
attention bias among individuals who report difficulties controlling their sexual impulses
(Mechelmans et al., 2014). Sexually arousing stimuli has been demonstrated to have greater
effects in capturing attention compared to other forms of arousing stimuli (Kagerer et al., 2014;
Wright Jr & Adams, 1999). A limited amount of research suggests that individuals with
uncontrolled sexual desire may have a stronger bias for sex stimuli (Banca et al., 2016;
Mechelmans et al., 2014; Prause, Janssen, & Hetrick, 2008). For example, one study examined
attention bias to sexually arousing stimuli among heterosexual men and women using two
different paradigms (i.e., dot-probe paradigm; line-orientation task). Using a selection of graphic
images chosen to be sexually arousing to both men and women, attention bias to sexually
arousing images was observed within the complete sample of men and women, but the effect
sizes were small and not significant when examining men and women separately (Kagerer et al.,
2014). This study also examined the association between sexual compulsivity and attention bias
to sexually arousing images and failed to provide evidence of an effect.
Only two studies have provided evidence of attention bias for sexual stimuli among men
with sexual compulsivity (Banca et al., 2016; Mechelmans et al., 2014), and generalizability of
these findings to SMM is limited. Attention bias research is needed in samples of SMM given
that most evidence suggests sexual compulsivity is more prevalent among these men compared
to other populations (Kelly, Bimbi, Nanin, Izienicki, & Parsons, 2009; Rooney et al., 2017).
Further, sexuality may be more salient for SMM compared to heterosexual men and women
given that many of these men may have been subjected to stigma based stress surrounding their
sexuality (Hatzenbuehler, 2009). For example, experiences of sexual minority stress may result
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in greater personal awareness and vigilance of one’s sexual presentation to avoid future
experiences of victimization. Further, as described earlier, early experiences of sexual minority
stress may complicate the development of associated regulatory skills in the context of sexual
stimuli (Russell & Fish, 2016), whereas ongoing sexual minority stress may increase the
likelihood of these regulatory skills becoming overwhelmed and failing. The salience of sexual
stimuli for SMM may also be affected due to its relative rareness in mainstream venues, where
the greater novelty of the stimuli contributes to greater allocation of attention resources. The
present study aims to investigate attention bias to sexually arousing stimuli among SMM with
sexual compulsivity compared to SMM without sexual compulsivity.
Both emotion regulation and executive attention are expected to be associated with
attention bias, where emotion regulation goals/strategies may influence the amount of attention
given to an arousing cue (e.g., drug cue), but may be dependent on abilities in executive attention
(Cisler & Koster, 2010). Emotion regulation goals may influence motivations for engaging or
avoiding substance use or sexual behavior among SMM when the impact of these behaviors on
emotional states is considered (Carrico et al., 2012). This may modulate attention engagement or
avoidance of arousing drug or sexual stimuli (Hill & Gunderson, 2015). Similarly, problems with
executive attention may impair emotion regulation by precluding the capacity to shift attention
away from stimuli that elicit a specific emotional state (Webb et al., 2012). As described above,
individuals who lack adequate strategies for regulating their emotions may rely on substances
and sex to self-regulate in a way that could be maladaptive (Feinstein & Newcomb, 2016),
resulting in increased motivations for engagement in relevant stimuli. Executive attention may
modulate abilities for attention disengagement from arousing drug and sexual stimuli (Cisler &
Koster, 2010). That is, even when a person has the goal of shifting attention away from salient
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stimuli, they may have difficulty exerting enough control over their attention for successful
disengagement. Difficulties with emotion regulation and deficits in executive attention, while
distinct (Webb et al., 2012), share significant influence on each other and contribute to increased
vulnerability for attention bias to a range of arousing and salient stimuli. Additionally, emotion
regulation and efforts to manage attention bias may exert significant demands on cognitive
resources needed for successful self-regulation in other emotional or behavioral contexts.
Summary
The evidence reviewed in this chapter highlights the important role of attention in the
regulation of emotion and behavior. This evidence suggests that those who possess greater
abilities to direct their attention to goal-relevant behavior will likely experience greater success
in terms of regulating emotions and behaviors. The development of this executive attention
begins from a very early age and there is some evidence to suggest that experiences of traumatic
distress may disrupt this development. Further, there is some evidence to suggest that stimuli,
high in emotion salience, can overpower executive attention abilities, resulting in an attention
bias for this type of stimuli. My dissertation aims to examine executive attention as a mediating
factor between syndemic conditions and examine the influence of polydrug use and sexual
compulsivity on attention bias for drug and sex stimuli among SMM.

33
Chapter 4: Self-regulation in the context of TRB
From a behavioral standpoint, self-regulation is an important part of the human
experience enabling individuals to regulate appetitive behaviors, resist impulses, and enact
behaviors based on future-oriented goals (Baumeister & Vohs, 2007; Heatherton, 2011).
However, failures to self-regulate are not uncommon with one study estimating that individuals
frequently attempt to resist their immediate desires (defined as craving, impulse, or longing to
enact certain behaviors) but fail between 15-20% of the time (Hofmann, Vohs, & Baumeister,
2012). Although self-regulation encompasses more than just inhibiting prepotent responses,
difficulties with self-regulation place individuals at greater risk of engaging in risky healthrelated behaviors (e.g., addictive behaviors) and societal problems (e.g., legal issues). As such, I
have argued throughout prior chapters that self-regulation difficulties place individuals at risk of
HIV-transmission through increased engagement in TRB, as well as increased likelihood of
experiencing emotional and behavioral problems associated with TRB.
In their review of research on self-regulation, Kelley, Wagner, and Heatherton (2015)
note that failures in self-regulation often occur when an individual encounters a highly desirable
reward cue and argue that successful self-regulation “requires a balance between the strength of
reward cues and the capacity to keep [the behavior associated with the cue] in check” (p. 390). In
other words, as the perceived strength of reward increases additional self-regulation resources
are required to inhibit performance of the cue-associated behavior, and self-regulation fails (i.e.,
the behavior is performed) when the strength of the reward is greater than the availability of selfregulatory resources. The delicate balance between desires for reinforcement and desires to resist
reinforcement is threatened when an individual is exposed to cues that are perceived as
increasingly reinforcing, in times of emotional and social distress, and when the limited capacity
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for self-regulation is depleted (Kelley et al., 2015). In terms of sexual behavior, self-regulation is
important in balancing sexual impulses and desires with goals for regulating sexual behavior
(Gailliot & Baumeister, 2007). For example, sexual health goals may include reducing risk of
sexually transmitted infections by regulating the number of sexual partners, types of sexual
behavior enacted with sexual partners, and condom use during sexual activity (Card et al., 2018).
In this context, self-regulatory failure may result in the pursuit of reinforcing sexual behaviors
that are more proximal and immediately gratifying (e.g., having sex even in situations that would
confer risk), at the expense of long-term sexual health goals.
Strength of Reinforcement
Research shows that engaging in reinforcing behaviors (e.g., eating, drug use, sexual
activity) activates a reward system in the brain (e.g., the mesolimbic dopamine pathway and
mesocortical pathway; Arias-Carrion, Stamelou, Murillo-Rodriguez, Menendez-Gonzalez, &
Poppel, 2010), triggering the release of dopamine, and changes in affect (Kringelbach, 2005).
The activation of the reward pathway and experienced pleasurable feelings, or decreased
negative feelings, may reinforce the behavior, making it increasingly likely that the individual
will engage in the behavior again when possible (O'Doherty, Cockburn, & Pauli, 2017).
Different types of behaviors activate the reward system differently, with some exerting direct
effects (e.g., drugs that activate dopaminergic receptors) and others exerting indirect effects (e.g.,
the release of dopamine during sexual activity; MacNicol, 2017). As such, behaviors that lead to
high activation of the reward system are more reinforced. Additional research has demonstrated
that humans are also good at learning when to expect opportunities for reward and that these
learned cues can activate the reward system, resulting in increased arousal and craving for the
reward (Demos, Heatherton, & Kelley, 2012; Hofmann, van Koningsbruggen, Stroebe,
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Ramanathan, & Aarts, 2010). As such, a cue that suggests an opportunity for sexual activity may
activate the reward system and, depending on the strength of the impulse associated with the
cue (Metcalfe & Mischel, 1999), self-regulation failure may happen (Prause et al., 2008).
Sexual motivation is influenced by the strength of sexual reward cues and is associated
with willingness and intentions to engage in sexual risk behavior (Prause, Steele, Staley, &
Sabatinelli, 2015). Further, one hypothesized mechanism by which substance use increases
sexual risk behavior is by increasing sexual desire and arousal (Volkow et al., 2007). Attending
to sexually rewarding stimuli increases sexual excitation, which plays a role in behavioral
activation, and self-regulation requires balancing the competing pulls of sexual excitation and
sexual inhibition (Bancroft, Graham, Janssen, & Sanders, 2009; Bancroft & Janssen, 2000).
Research has demonstrated that individuals who have a greater sensitivity to sexually rewarding
cues are more prone to sexual risk behaviors (Bancroft et al., 2003; Nagoski, Janssen, Lohrmann,
& Nichols, 2012) and individuals who engage in greater risk behavior “have a highly responsive,
sensation-seeking hedonic drive, rather than chasing risks to overcome an under-responsive
drive” (Prause et al., 2015, p. 98). Consistent with research in the general population, research
among SMM suggests that TRB is more likely to occur with the dysregulation of sexual
excitation and sexual inhibition processes (Parsons, Rendina, Ventuneac, Moody, & Grov,
2016). Together, this research suggests that a greater sensitivity to sexual stimuli and difficulties
with regulating sexual desire and arousal in the context of sexual stimuli place an individual at
increased risk of TRB.
Emotional and Social Distress
Research has also demonstrated that self-regulation failure is more likely to occur during
times of social and emotional distress (Heatherton & Wagner, 2011; Kelley et al., 2015). For
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example, negative mood is associated with increased difficulties with delayed gratification,
increased disinhibition, and greater engagement in behaviors associated with immediate reward
(e.g., substance use, sexual behavior; Bousman et al., 2009; Wagner, Boswell, Kelley, &
Heatherton, 2012). Similarly, studies that involved exposing individuals to social related
stressors have demonstrated similar findings (Baumeister, DeWall, Ciarocco, & Twenge, 2005),
including some evidence to suggest increased substance use and other appetitive behaviors with
more immediate rewards in response to increases in social stress (Bacon & Engerman, 2018).
Kelley and colleagues (2015) provide two possible explanations for these associations. First, they
argue “that emotional and social distress increases the perceived value of reward cues, and as
such, they become more difficult to control. Alternatively, emotional and social distress may
directly influence self-regulation control mechanisms, the consequence of which would manifest
as enhanced sensitivity to rewards” (Kelley et al., 2015, p. 392).
The relationship between affect and sexual risk behavior has produced mixed results. In
one study of SMM, anxiety was associated with increased sexual risk, but negative activation
was not, whereas positive affect was negatively associated with sexual risk (Mustanski, 2007). In
another study of highly sexually active SMM, negative activation was positively associated with
sexual risk behavior, anxiety was positively associated with sexual activity but not sexual risk,
and positive affect was not associated with risk (Grov, Golub, Mustanski, & Parsons, 2010).
However, in a more recent study of SMM, negative affect was negatively associated with sexual
risk behavior and positive affect was positively associated with sexual risk behavior (Sarno,
Mohr, & Rosenberger, 2017). Together, these studies suggest a complex relationship between
affect and sexual risk behavior among SMM. Further, as mentioned in previous chapters, studies
involving SMM suggest emotion dysregulation is associated with syndemic conditions that are
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associated with TRB, including depression (Hatzenbuehler et al., 2008), sexual compulsivity
(Pachankis, Rendina, et al., 2015), and substance use (Carrico et al., 2012). Additionally, studies
testing emotion regulation interventions have provided evidence of a positive association
between emotion regulation skills and self-efficacy for safer sexual behaviors among GMBMS
(Pachankis, Hatzenbuehler, et al., 2015; Parsons, Rendina, Moody, et al., 2016). Taken together,
this research suggests that dysregulated emotions, both positively and negatively valenced, may
impact risk of TRB among SMM.
Limited Self-regulatory Resources
Emotion regulation and attention bias are resource demanding processes and may
increase vulnerability to TRB through a depletion of resources necessary for self-regulation of
behavior. According to the ego-depletion model of self-regulation (Baumeister, Bratslavsky,
Muraven, & Tice, 1998), self-regulation capacity is a limited resource. Inefficient emotion
regulation strategies are likely to result in a rapid depletion of self-regulation resources necessary
for managing impulses (Baumeister et al., 1998; Gratz, Bornovalova, Delany-Brumsey, Nick, &
Lejuez, 2007). As such, the depletion of these resources may increase the likelihood of risky
behavior, including substance use and TRB (Tull et al., 2012). Executive attention may be also
be a limited resource and depletion of this resource may result in increased proneness for
attention bias (Cisler & Koster, 2010). Further, attention bias for drug and sexual stimuli may
also be processes that deplete resources needed for self-regulation of emotions and behavioral
impulses, potentially contributing to increases in sex and drug craving (Hagger, Wood, Stiff, &
Chatzisarantis, 2010). Additional research suggests an association between depletion of selfregulatory resources and sensitivity to rewards and emotions. For SMM, studies have examined
the effects of stress on TRB and suggest that general stressors in addition to sexual minority
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related stressors may deplete self-regulatory reserves, increasing the likelihood of TRB (K.
Wang & Pachankis, 2016). An ego depletion model of TRB would be supported by the
observation of associations between emotion regulation, executive attention, attention bias and
TRB.
Summary
Previous research has identified three vulnerabilities to self-regulation failure that include
increased strength of a reward, social and emotional distress, and depletion of the available
resources necessary for self-regulation. These three vulnerabilities are associated with one
another. For example, periods of emotional distress are likely to increase reward sensitivity and
prolonged attempts at emotion regulation deplete resources necessary to regulate behavior.
Although research suggests that regulation of sexual behavior relies on control mechanisms that
are somewhat distinct from mechanisms involved in general inhibitory control (Rodriguez-Nieto,
Emmerling, Dewitte, Sack, & Schuhmann, 2019), there is considerable evidence to suggest
emotional distress is associated with difficulties in regulation of sexual behavior. Further,
research suggests that self-regulation of sexual behavior is more likely to occur at times of
disinhibition (e.g., substance use) and when these limited resources are low (e.g., reported
fatigue; Millar, Starks, Rendina, & Parsons, 2019). As such, failures in self-regulation may result
in emotional and behavioral risk factors associated with increased TRB (e.g., depression,
substance use, sexual compulsivity). My dissertation aims to examine regulation of attention and
emotion as potential mediators linking antecedent syndemic conditions and mental and
behavioral syndemic health outcomes, to predict TRB among SMM.

39
Chapter 5: Overview of the Proposed Research
The initial chapter of my dissertation described evidence of a HIV syndemic among
SMM that includes experiences of trauma (i.e., CSA; IPV), psychological distress (i.e.,
depression), and externalizing behaviors (i.e., sexual compulsivity; polydrug use). These
conditions stem from harmful social conditions, have high levels of comorbidity and, according
to syndemic theory, work synergistically to increase the risk of HIV transmission. From an
epidemiological perspective, the syndemic framework has utility in identifying the most
vulnerable of SMM in terms of HIV transmission risk (i.e., SMM endorsing multiple syndemic
conditions). However, there is limited psychological research that identifies mechanisms that
could be targets of intervention to reduce the burden of multiple syndemic conditions
simultaneously, thereby reducing the burden of HIV transmission risk. Two self-regulatory
mechanisms, executive attention and emotion dysregulation, have been proposed as potential
links between antecedent victimization and psychosocial outcomes. Additionally, attention bias
has been described as an additional burden on self-regulatory resources that sexually compulsive
and polydrug using SMM may experience. The next two chapters describe the methods for two
studies meant to address the following aims and hypotheses:
Aims & Hypotheses
Motivated by the ongoing disparity of HIV infections among SMM living in the United
States, the previously reviewed evidence of syndemic conditions, and the role of syndemics in
HIV transmission in this population, the following study was designed to identify potential
processes that may be important in psychological interventions aimed at reducing the burden of
HIV among SMM. As such, this dissertation has two aims and several hypotheses which are
reviewed below.
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Aim 1. The first aim of this dissertation is to examine the role of emotion regulation and
executive attention as mediators between different syndemic conditions. Importantly, my
dissertation focuses on the conditions that have received the most support in the HIV syndemic
literature and are differentiated in terms of antecedent experiences of victimization (i.e., CSA-V
and IPV-V) and psychosocial outcomes (i.e., depression, sexual compulsivity, polydrug use, and
TRB). Specifically, childhood sexual abuse victimization (CSA-V) and intimate partner violence
victimization (IPV-V) are two types of victimization that have been consistently identified as
part of the HIV syndemic among SMM. Further, the previously described research suggests that
experiences of traumatic victimization may interfere with executive attention and emotion
regulation abilities. As such, these two types of victimization will be examined as predictors of
difficulties with emotion regulation and executive attention. The previously described research
also suggests that emotion regulation and executive attention are important processes in terms of
adaptive self-regulation and overwhelming demands on these resources may result in adverse
health outcomes. As such, emotion regulation and executive attention will be examined as
mediators linking victimization to depression, sexual compulsivity, polydrug use, and TRB. The
following hypotheses will be simultaneously tested within a structural equation model (see
Figure 1).
Based on the previously reviewed literature on the adverse effects of traumatic
victimization and self-regulation, I hypothesize that victimization will be associated with reduced
capacity for self-regulation.
Hypothesis 1a: CSA-V will be negatively associated with executive attention (Path A).
Hypothesis 1b: CSA-V will be positively associated with emotion regulation difficulties
(Path C).
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Hypothesis 2a: IPV-V will be negatively associated with executive attention (Path B).
Hypothesis 2b: IPV-V will be positively associated with emotion regulation difficulties
(Path D).
Additionally, the direct effects of emotion regulation difficulties and executive attention
on other known syndemic conditions—depression, sexual compulsivity, and polydrug use—will
be examined. Based on the previously reviewed literature, I hypothesize that emotion regulation
difficulties and poor executive attention will be associated with increased rates of depression,
sexual compulsivity, and polydrug use.
Hypothesis 3a: Executive attention will be negatively associated with depression (Path
G).
Hypothesis 3b: Executive attention will be negatively associated with sexual
compulsivity (Path K).
Hypothesis 3c: Executive attention will be negatively associated with polydrug use (Path
O).
Hypothesis 4a: Emotion regulation difficulties will be positively associated with
depression (Path H).
Hypothesis 4b: Emotion regulation difficulties will be positively associated with sexual
compulsivity (Path L).
Hypothesis 4c: Emotion regulation difficulties will be positively associated with polydrug
use (Path P).
Further, I will examine the combined direct and indirect effects of victimization on
depression, sexual compulsivity, and polydrug use, through emotion regulation difficulties and
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executive attention. Based on the previous hypotheses, it is expected that CSA-V and IPV-V will
be positively associated with depression, sexual compulsivity, and polydrug use.
Hypothesis 5a: CSA-V will be positively associated with depression through emotion
dysregulation and executive attention (Paths A-G and C-H).
Hypothesis 5b: CSA-V will be positively associated with sexual compulsivity through
emotion dysregulation and executive attention (Paths A-K and C-L).
Hypothesis 5c: CSA-V will be positively associated with polydrug use through emotion
dysregulation and executive attention (Paths A-O and C-P).
Hypothesis 6a: IPV-V will be positively associated with depression through emotion
dysregulation and executive attention (Paths B-G and D-H).
Hypothesis 6b: IPV-V will be positively associated with sexual compulsivity through
emotion dysregulation and executive attention (Paths B-K and D-L).
Hypothesis 6c: IPV-V will be positively associated with polydrug use through emotion
dysregulation and executive attention (Paths B-O and D-P).
Finally, I will examine the direct effects and indirect effects of syndemic conditions and
self-regulation on TRB. Consistent with the previously published syndemic research, I
hypothesize that depression, sexual compulsivity, and polydrug use will have direct positive
associations with TRB, emotion regulation difficulties and poor executive attention will each
have a total positive indirect effect on TRB through depression, sexual compulsivity, and
polydrug use, and CSA-V and IPV-V will both have a total positive indirect effect on TRB
through self-regulation, depression, sexual compulsivity, and polydrug use.
Hypothesis 7a: Depression will be positively associated with TRB (Path U).
Hypothesis 7b: Sexual compulsivity will be positively associated with TRB (Path V).
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Hypothesis 7c: Polydrug use will be positively associated with TRB (Path W).
Hypothesis 8a: Emotion regulation difficulties will be positively associated with TRB
through increased depression, sexual compulsivity, and polydrug use (Paths H-U, L-V,
and P-W).
Hypothesis 8b: Executive attention will be positively associated with TRB through
increased depression, sexual compulsivity, and polydrug use (Paths G-U, K-V, and OW).
Hypothesis 9a: CSA-V will be positively associated with TRB through emotion
regulation difficulties, poor executive attention, and elevations in depression, sexual
compulsivity, and polydrug use (Paths A-G-U, A-K-V, A-O-W, C-H-U, C-L-V, and C-PW).
Hypothesis 9b: IPV-V will be positively associated with TRB through emotion regulation
difficulties, poor executive attention, and elevations in depression, sexual compulsivity,
and polydrug use (Paths B-G-U, B-K-V, B-O-W, D-H-U, D-L-V, and D-P-W).
Aim 2: The second aim of this dissertation is to examine (1) attention bias for drug
stimuli in polydrug using SMM compared to non-polydrug using SMM, (2) attention bias for sex
stimuli among SMM with sexual compulsivity compared to SMM without sexual compulsivity,
and (3) the influence of attention bias on the associations between polydrug use, sexual
compulsivity, and TRB. Based on the literature reviewed, it is plausible that attention bias could
be observed across all syndemic conditions. For example, victims of IPV-V may demonstrate an
attention bias to stimuli relevant to these experiences. However, as an initial test of the proposed
model of self-regulatory capacity and syndemics, the present study focused only on attention bias
for drug stimuli and attention bias for sex stimuli for multiple reasons. First, each form of
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attention bias assessed involved the development and programming of two visual probe
paradigms. Developing two visual probe paradigms to assess for attention bias related to
childhood sexual abuse, intimate partner violence, and depression would have required
significant resources to program the various visual probe paradigms. Second, the administration
of each condition took approximately five to seven minutes. Adding six additional conditions
would have increased the burden on participants. Finally, recruitment for this study was stratified
by sexual compulsivity, polydrug use, and controls (participants who did not meet criteria for
polydrug use or sexual compulsivity). Again, adding additional groups to assess for attention
bias related to other syndemic conditions would have exceeded the resources available for
recruitment for the present study. As such, recruitment goals were met for the present study,
ensuring there was adequate representation in each of the three stratified groups.
The second aim involved the testing of several hypotheses using visual probe paradigms
of drug and sex imagery. The first set of hypotheses are that polydrug use will be associated with
an attention bias for drug stimuli and sexual compulsivity will be associated with an attention
bias for sex stimuli. The second set of hypotheses are that executive attention and emotion
regulation difficulties will moderate the associations between polydrug use and attention bias for
drug stimuli and the associations between sexual compulsivity and attention bias for sex stimuli
(Figure 2).
Hypothesis 10a: Sexual compulsivity will be associated with faster orientation toward
sex stimuli.
Hypothesis 10b: Sexual compulsivity will be associated with slower disengagement from
sex stimuli.
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Hypothesis 11a: Emotion dysregulation will moderate the association between sexual
compulsivity and attention bias for sex stimuli.
Hypothesis 11b: Executive attention will moderate the association between sexual
compulsivity and attention bias for sex stimuli.
Hypothesis 12a: Polydrug use will be associated with faster orientation toward drug
stimuli.
Hypothesis 12b: Polydrug use will be associated with slower disengagement from drug
stimuli.
Hypothesis 13a: Emotion dysregulation will moderate the association between polydrug
use and attention bias for drug stimuli.
Hypothesis 13b: Executive attention will moderate the association between polydrug use
and attention bias for drug stimuli.
The next set of hypotheses will examine the direct and moderating effects of attention
bias on TRB among SMM. Previous research has demonstrated significant positive associations
between attention bias for rewarding behaviors and greater risk of externalizing behaviors.
Further, research suggests that attention bias may reduce the available resources necessary to
regulate behavior increasing the likelihood of engaging in riskier behaviors. As such, I
hypothesize that both attention bias for sex stimuli and attention bias for drug stimuli will be
positively associated with TRB. Additionally, I hypothesize that attention bias for drug stimuli
will moderate the association between polydrug use and TRB and attention bias for sex stimuli
will moderate the association between sexual compulsivity and TRB (Figure 3).
Hypothesis 14a: Attention bias for sex stimuli will be positively associated with TRB.
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Hypothesis 14b: Attention bias for sex stimuli will moderate the association between
sexual compulsivity and TRB.
Hypothesis 15a: Attention bias for drug stimuli will be positively associated with TRB.
Hypothesis 15b: Attention bias for drug stimuli will moderate the association between
polydrug use and TRB.
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Chapter 6: Regulatory mechanisms as mediators between syndemic antecedents and
psychosocial syndemic outcomes (One Thousand Strong)
To examine emotion regulation and executive attention as mediators of the associations
between experiences of trauma and the psychosocial conditions of polydrug use, sexual
compulsivity, and depression, measures of emotion regulation and executive attention were
added to an existing longitudinal study, One Thousand Strong, which examined syndemics in a
nationwide sample of HIV-negative SMM. Data collection for the parent study started in 2013
and participants completed an initial online survey and at-home rapid HIV-antibody test.
Participants were then followed longitudinally and asked to complete follow-up online surveys at
12-months, 24-months, and 36-months.
As mentioned previously, the first aim of this dissertation was to test the hypotheses that
emotion regulation and executive attention mediate the effects of trauma victimization on
polydrug use, sexual compulsivity, depression, and TRB (Hypotheses 1-9). More specifically, I
hypothesized that CSA-V and IPV-V would be positively associated with emotion regulation
difficulties and negatively associated with executive attention. Emotion regulation difficulties
was hypothesized to be positively associated with depression, sexual compulsivity, and polydrug
use. Executive attention was hypothesized to be negatively associated with depression, sexual
compulsivity, and polydrug use. Additionally, indirect effects (i.e., mediation) were hypothesized
where CSA-V and IPV-V were predicted to be positively associated with depression, sexual
compulsivity, polydrug use, and TRB through increased emotion dysregulation and decreased
executive attention. These associations were analyzed longitudinally (Figure 1).
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Participants
Participants for this study came from the One Thousand Strong cohort, a longitudinal
study of HIV-negative SMM from across the United States (Grov et al., 2016). Participants for
the One Thousand Strong cohort were identified from a panel of over 22,000 SMM provided by
the marketing firm Community Marketing and Insights, Inc. (CMI). At the time of recruitment,
CMI maintained a database of over 45,000 LGBT individuals drawn from more than 200
different sources, including LGBT specific sources (e.g., LGBT events, LGBT listservs) and
non-gay-specific venues and outlets. CMI estimated that approximately 50% of their LGBT
panelists were identified from gay-specific sources and 50% from non-gay-specific venues and
outlets.
Participants were deemed eligible for the One Thousand Strong cohort if they were 18
years of age or older; HIV-negative; biologically male and identified as male; identified as gay
or bisexual; reported having sex with a man within the previous five years; could complete
online surveys in English; were willing to complete at-home HIV and STI testing; had a
residential mailing address (not a P.O. Box); and had residential stability (i.e., not moved more
than twice in two months). Recruitment and enrollment efforts for the One Thousand Strong
cohort were staggered over a six-month period (April 2014-October 2014) and resulted in a
baseline sample of 1,071 HIV-negative SMM. Participants were followed for a period of three
years and invited to complete an online assessment at each annual follow-up. The 12-month
follow-up was completed by 1,017 participants from the original cohort, the 24-month follow-up
was completed by 985 participants, and the 36-month follow-up was completed by 966
participants. Participants were included in the present study if they completed all four
assessments (N=926).
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Procedure
Participants enrolled in the One Thousand Strong cohort received an online survey
programmed and administered using the Qualtrics platform (www.Qualtrics.com; Qualtrics,
Provo, UT) for the baseline assessment and annual follow-ups. At baseline assessment,
participants completed measures of demographic characteristics. Participants provided updated
demographic information as well as information on syndemics and TRB at the 12-month, 24month, and 36-month follow-up. For this dissertation, CSA-V and IPV-V were assessed as part
of the 12-month assessment. Data on depression, sexual compulsivity, and polydrug use were
collected as part of the 24-month assessment. Additionally, the hypothesized mediators of
executive attention and emotion regulation difficulties were assessed as part of the 24-month
assessment. Finally, data on sexual behavior was collected as part of the 36-month assessment.
Participants were compensated $25 for the completion of each annual survey as part of their
participation in the One Thousand Strong cohort. The study procedures for the One Thousand
Strong cohort as well as the addition of measures for this dissertation were approved by the
Institutional Review Board of Hunter College.
Measures
Demographics. Participants completed measures of background characteristics as part of
the initial screener and baseline surveys, including age, sexual orientation, race and ethnicity,
education, and income. Participants provided updated information on relationship status and use
of pre-exposure prophylaxis (PrEP) as part of the 36-month assessment.
Syndemics
Syndemic conditions most commonly associated with TRB include CSA-V, IPV-V,
depression, polydrug use, and sexual compulsivity. Measures of these syndemics were included
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in this dissertation. CSA-V and IPV-V were assessed as predictors of subsequent difficulties with
depression, sexual compulsivity, and polydrug use, mediated by emotion regulation difficulties
and executive attention. As such, CSA-V and IPV-V were assessed as part of the 12-month
follow-up and depression, sexual compulsivity, and polydrug use were assessed as part of the 24month follow-up.
Childhood sexual abuse victimization. Consistent with previous research, CSA-V was
defined as being forced or frightened into doing something sexual by someone who was older,
prior to the age of 16 (Parsons et al., 2017; Stall et al., 2003). Four questions were used to assess
CSA history at the baseline assessment: (1) “Have you ever been forced or frightened by
someone into doing something sexual that you did not want to do?,” (2) “Did you ever have an
experience when you felt at the time that you were forced or frightened into doing something
sexually that you did not want to do?,” (3) “At what age did this first occur?,” (4) “What was the
age (or approximate age) of the person who did this?” Participants who responded “yes” to
questions one or two and who indicated this occurred prior to the age of 16 with someone who
was older than them were considered to have experienced CSA-V (0=No, 1=Yes; Parsons et al.,
2012; Parsons et al., 2017; Paul, Catania, Pollack, & Stall, 2001; Stall et al., 2003).
Participants who reported a history of CSA-V (as defined above) completed the SPAN
(Meltzer-Brody et al, 1999) at 12-month follow-up. The SPAN is a four-item screening measure
that assessed post-traumatic stress symptoms associated with CSA victimization. Participants
rated the extent they experienced each of the four symptoms over the past week related to their
history of CSA victimization: (1) “Have you been physically upset by reminders of the event?,”
(2) “ Have you been unable to have sad or loving feelings?,” (3) “Have you been irritable or had
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outbursts of anger?,” (4) “Have you been jumpy or easily startled?.” Each item was rated on a
five-point Likert-type scale ranging from 0 (not at all) to 5 (every day).
Intimate partner violence victimization. Using an adapted version of the Revised
Conflict Tactics Scale (Greenwood et al., 2002; Stall et al., 2003; Straus, Hamby, Boney-McCoy,
& Sugarman, 1996), participants reported on their experiences of victimization with a range of
forms of intimate partner violence (e.g., hit with fist or open hand; verbally threatened in any
way; damaged or destroyed property). A total of twelve different forms of IPV-V were assessed.
For each of the twelve different forms of intimate partner violence, participants were asked to
whether they had been victim to each form of intimate partner violence in the previous 12
months. Two dichotomous intimate partner violence variables were created based on whether
they reported experiencing any of the assessed forms of physical violence (0=no; 1=yes) or
psychological violence (0=no; 1=yes) over the past 12-months.
Depression. Participants reported on their experiences with symptoms of depression over
the previous three months using the Center for Epidemiological Studies Depression Scale
(CESD; Radloff, 1977). The CESD consists of 20 items (e.g., “I felt depressed”; “I did not feel
like eating”; “my appetite was poor”; “I talked less than usual”) and participants were asked to
respond to each item ranging from 0 (rarely or none of the time) to 3 (most or all of the time).
Items were summed to create a total scale score ranging from 0 to 60.
Sexual compulsivity. The Sexual Compulsivity Scale (Kalichman & Rompa, 1995) was
used to assess symptoms of sexual compulsivity. The Sexual Compulsivity Scale is a 10-item
scale that measures the impact of sexual thoughts, feelings, and behaviors on daily functioning
and the perceived inability to control these behaviors (e.g., “I sometimes fail to meet my
commitments and responsibilities because of sex”; “I think about sex more than I would like to”;
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“I have used sex as a means of coping with stress and frustrations in my life”). Participants
responded to each scale item depending on their level of agreement ranging from 1 (not at all
like me) to 4 (very much like me). Scale items were summed to create a total scale score ranging
from 10 to 40.
Polydrug use. Participants reported on their frequency of use for a range of recreational
and illicit drugs. At 24-month follow-up, participants were asked to report if they used any of the
following drugs in the past 12 months: cocaine, marijuana, MDMA (i.e., ecstasy), ketamine,
heroine, methamphetamine, and prescription drugs. For any specified class of drug used in the
previous year, participants were asked to report how many days they used each class of drug in
the previous 90 days. A polydrug use variable was created based on participants responses at the
24-month follow-up and was defined as the use of three or more different classes of drugs (e.g.,
marijuana, cocaine, and MDMA) in the previous 90 days (1= yes, 0=no; Parsons et al., 2012;
Parsons et al., 2017; Parsons et al., 2015; Stall et al., 2003).
Transmission risk behavior. Participants provided retrospective self-reports on their
sexual behavior over the previous 90 days. This measure has been used successfully in previous
research (Grov, Debusk, et al., 2007; Grov, Parsons, & Bimbi, 2007; Grov, Parsons, & Bimbi,
2008; Grov, Parsons, & Bimbi, 2010a, 2010b; Parsons, Bimbi, & Halkitis, 2001; Parsons et al.,
2012) and was used to capture the number of sexual partners, frequency of anal sex by partner
type and position, and condom use. In the present study, TRB was operationalized in two
different ways. First, TRB was examined as the number of condomless anal sex acts with male
casual partners, adjusting for participant PrEP use. As such, in the first set of analyses, TRB was
treated as a count outcome. Second, TRB was examined as a probability of condomless anal sex
with male casual partners, adjusting for participant PrEP use. To do this, the number of
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condomless anal sex acts with male casual partners was included as the outcome but analyses
also included an offset which adjusted for the total number of anal sex events with male casual
partners.
Mediators
The aim of the proposed study is to examine regulatory mechanisms as potential
mediators of known syndemic conditions. As such, measures of emotion regulation and
executive attention were hypothesized as mediators and were included in the 24-month
assessment.
Emotion regulation. Participants reported on emotion regulation difficulties using the
36-item Difficulties with Emotion Regulation Scale (DERS; Gratz & Roemer, 2004). Items were
rated on five-point Likert-type scale ranging from 1 (Almost Never) to 5 (Almost Always). The
DERS consists of six distinct factors of emotion regulation difficulties: nonacceptance of
emotional responses, difficulties engaging in goal-directed behavior, impulse control difficulties,
lack of emotional awareness, limited access to emotion regulation strategies, and lack of
emotional clarity. Each factor can be examined as an independent subscale or a total scale score
can be used as a metric of emotion dysregulation. For the purpose of this dissertation, a full-scale
score of the DERS score was calculated by summing all 36-items. Greater full-scale scores on
the DERS are indicative of greater difficulties with emotion regulation.
Executive attention. Participants reported on executive attention using the 20-item
Attentional Control Scale (Derryberry & Reed, 2002). Participants responded to each item based
on their perceived ability to control their attention using a Likert-type scale ranging from 1
(almost never) to 4 (always). The developers of the Attentional Control Scale suggest this scale
consists of three sub-factors related to executive attention abilities: focusing attention (e.g., “My
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concentration is good even if there is music in the room around me”), shifting attention (e.g., “It
is easy for me to read or write while I’m also talking on the phone”), and thought control
flexibility (e.g., “I can become interested in a new topic very quickly when I need to”)
(Derryberry & Reed, 2002). For this dissertation, a total scale score was used as a metric of
executive attention with higher scores indicating greater attentional control.
Data Analysis Plan
The first aim of this dissertation was to examine executive attention and emotion
dysregulation as mediators of the associations between syndemic antecedents and psychosocial
syndemic outcomes. First, I examined bivariate associations for each of the demographic
covariates and rates of sexual behavior (i.e., number of anal sex acts with casual partners,
number of condomless anal sex acts with casual partners) using SPSS (version 25). Given that
the sexual behavior variables were count variables and not normally distributed, I used nonparametric tests to examine the associations between the demographic covariates and sexual
behavior variables. Specifically, I used Mann-Whitney U tests when comparing sexual behavior
across a two-category demographic variable and Kruskal-Wallis H Tests when comparing sexual
behavior across demographic variables that contained more than two categories. Second, I
examined the bivariate associations between age, syndemic conditions, mediators, and sexual
behaviors. I calculated Pearson correlation coefficients to compare the relationships between
normally distributed variables. I calculated Spearman correlation coefficients to compare the
relationships between variables when at least one of the variables did not have a normal
distribution (e.g., number of condomless anal sex acts with male casual partners).
To test the proposed hypotheses of Aim 1, I estimated two path models using Mplus
(version 8.0) which allowed for the examination of multiple regressions simultaneously and
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enabled estimates of direct and indirect effects along with their corresponding errors. Sample
sizes above 200 are considered sufficient for reliable path estimates (Kline, 2016) and the size of
the sample analyzed in each path model equaled 922. I estimated a negative binomial logistic
regression model using the default maximum likelihood and Monte Carlo integration. The
dichotomous indicator of CSA-V (from baseline) and the four indicators of post-traumatic stress
associated with CSA-V (from 12-month) were used as manifest indicators of a latent CSA-V
factor. The dichotomous indicators of physical IPV-V (12-month) and psychological IPV-V (12month) were used manifest indicators of a latent IPV-V factor. Executive attention, emotion
dysregulation, depression, sexual compulsivity, polydrug use, and TRB were regressed on CSAV and IPV-V; depression, sexual compulsivity, polydrug use, and TRB were regressed on
executive attention and emotion dysregulation; and TRB was regressed on depression, sexual
compulsivity, and polydrug use (Figure 1). In the first model, TRB was defined as a count
variable based on the number of condomless anal sex acts with male casual partners. In the
second model, an offset was calculated by taking the natural log of the number of anal sex acts
with casual partners (i.e., Offset= ln (number of anal sex acts with male casual partners+.01). In
this second model, the number of condomless anal sex acts with male partners was regressed on
this offset and this parameter was fixed to a value of one. By including the offset, TRB was
treated as a probability in the model rather than a frequency as in the first model. As such, the
coefficients for the first model approximate the effect each variable has on aggregate frequency
of TRB (e.g., how many times is someone expected to engage in TRB). In other words, the
results of this model tell us the effect of each variable on the total number of exposures (i.e.,
condomless sex acts), which is important for estimating risk of HIV transmission. In this model a
person who has anal sex five times and only uses a condom twice looks the same as a person
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who has anal sex only twice and does not use a condom either time. In the second model, the
coefficients represent an approximation of the effect each variable has on the probability of
condom use during sex events. In other words, the results of this model tell us the effect of each
variable on the probability a person will use condoms during an anal sex event. In this model, a
person who had anal sex five times and did not use condoms looks similar to a person who had
anal sex twice and did not use condoms. In both models, each endogenous variable was adjusted
for baseline age, sexual orientation (0 = gay, queer, homosexual, 1= bisexual), race/ethnicity (0 =
non-White, 1 = White), education (0 = Less than 4-year degree, 1 = 4-year degree or more), and
income ( 0 = Less than $30,000, 1 = $30,000 or more), and 24-month relationship status (0 =
Single, 1 = In a relationship) and PrEP use (0 =Not prescribed PrEP, 1 = Currently prescribed
PrEP).
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Chapter 7: A comparison of attention bias and its association with TRB among three
groups of SMM (Project Regulate; One Thousand Strong substudy)
To examine attention bias for drug and sex stimuli and the association between attention
bias, polydrug use, sexual compulsivity, and TRB (Aim 2), I recruited 93 HIV-negative SMM in
New York City as part of Project Regulate. Enrollment in Project Regulate was stratified across
three groups: polydrug using SMM (without sexual compulsivity), SMM with sexual
compulsivity (and not polydrug users), and a control group (SMM without polydrug use or
sexual compulsivity). Additionally, the procedures of Project Regulate were adapted and
administered online to a subsample of the previously described One Thousand Strong cohort.
As part of both studies, participants completed self-report measures of demographic
characteristics, drug use, sexual compulsivity, emotion regulation, executive attention, and TRB.
They also completed a sequence of computerized visual probe tasks that assessed for attention
bias to drug stimuli and attention bias to sex stimuli. As described earlier, the second aim of this
dissertation was to test the hypotheses that polydrug use is positively associated with attention
bias for drug stimuli (Hypotheses 12a and 12b) and sexual compulsivity is positively associated
with attention bias for sex stimuli (Hypotheses 10a and 10b). Additionally, emotion regulation
and executive attention were examined as moderators of the effects of polydrug use and sexual
compulsivity on attention bias (Hypotheses 11a, 11b, 13a, and 13b; Figure 2). Finally, different
forms of attention bias were examined as moderators of the associations between polydrug use,
sexual compulsivity, and TRB (Hypotheses 14a to 15b; Figure 3). These hypotheses were
examined in Project Regulate using a lab-based visual probe task as well as in the web-based
adaptation in the subsample of the One Thousand Strong cohort (One Thousand Strong
subsample).
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Participants
Participants for Project Regulate were identified using a combination of active and
passive recruitment strategies, including advertisements on LGBT and non-LGBT websites,
through LGBT list serves, at LGBT events and venues, and through a database of individuals
who had contacted CHEST and expressed interest in participation in research. Individuals were
preliminarily screened using an online master screener which included assessment of sexual
compulsivity and demographic characteristics, including HIV-status. The CHEST online master
screener screened for eligibility across a range of active studies at CHEST and provided contacts
of preliminary eligible participants to the appropriate studies. Those deemed preliminarily
eligible for Project Regulate were contacted by phone to have the study procedures explained to
them and, if interested, screened to ensure they met remaining eligibility criteria not assessed in
the online master screener.
Participants were eligible if they lived in the New York City area; were 18 years of age or
older; HIV-negative; biologically male and reported a male gender identity; self-identified as gay
or bisexual; reported having sex with a man in the past year; and were willing to complete an athome and in-office assessment including an in-office rapid HIV anti-body test. Individuals were
excluded if they were unable to complete the assessments in English; if they screened positive
for HIV antibodies on the rapid test; if they screened positive for both sexual compulsivity and
polydrug use on the phone screener; or if they were currently taking medications for ADHD as
ADHD medications are associated with greater performance on attention tasks. Project Regulate
aimed to recruit 90 SMM stratified by polydrug use and sexual compulsivity. Participants were
screened for polydrug use and sexual compulsivity prior to enrollment, as part of the phone
screener, in an effort to enroll 30 SMM with sexual compulsivity (no polydrug use), 30 polydrug
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using SMM (no sexual compulsivity), and 30 SMM controls (i.e., neither sexual compulsivity
nor polydrug use).
Participants for the One Thousand Strong subsample were drawn from the One Thousand
Strong cohort. Recruitment procedures and participant eligibility for the One Thousand Strong
cohort have been described above in Chapter 2 and elsewhere (Grov et al., 2016). Participants
were invited by email to participate in the One Thousand Strong subsample after they completed
their 36-month follow up assessment as part of the parent study. Three days after completing
their 36-month assessment, participants were sent an automated email at the address they
provided to the One Thousand Strong study team. Participants were stratified into three groups
(i.e., sexual compulsivity without polydrug use, polydrug use without sexual compulsivity, and
control without polydrug use or sexual compulsivity) based on sexual compulsivity and polydrug
use data they provided in their One Thousand Strong 36-month assessment.
Procedure
For Project Regulate, preliminary eligible participants were screened by phone to
determine study eligibility. Screening data on sexual compulsivity and polydrug use from the
phone screener were used for the purposes of stratification. Upon completion of the phone
screener, eligible participants had the study procedures explained to them and those that were
interested were scheduled for their in-office visit. Additionally, interested and eligible
participants were sent a link with an online informed consent document. Upon completing the
online informed consent, participants were redirected to an online survey and were instructed to
complete this survey at home prior to their scheduled office visit. The at-home survey assessed
additional demographic characteristics, emotion regulation difficulties, executive attention, and
sexual behavior.
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At the in-office assessment, participants completed a series of surveys, a computerized
visual probe task, and a rapid HIV-antibody test to confirm the absence of HIV-antibodies.
Except for the HIV-antibody test, all assessments administered as part of the in-office visit were
administered in the same assessment room at CHEST that was selected to minimize distractions
(e.g., no windows, or loud noises). Upon arrival, participants completed a pre-survey to assess
covariates that may influence attention or sexual desire (e.g., attention medications, state affect,
sleep quality). Second, participants completed the visual probe task. Third, after completing the
visual probe paradigm, participants received a rapid HIV-antibody test. Fourth, while the HIVantibody test developed, participants completed a post-survey where they rated the images used
in the visual probe paradigm. Finally, participants received their HIV-antibody test results and
counseling, were debriefed about the study, and were provided with necessary referrals.
Participants were compensated $10 for completion of the at-home survey and $30 for completion
of the in-office visit. All study procedures were approved by the Institutional Review Board of
Hunter College.
For One Thousand Strong subsample, participants were invited to participate in an
optional substudy after completing their One Thousand Strong 36-month follow-up. Participants
who consented to participation in the One Thousand Strong subsample were immediately
directed to a survey on Qualtrics that assessed emotion regulation difficulties and covariates that
may influence attention or sexual desire or performance on a computerized task (e.g., attention
medications, state affect, sleep quality, handedness). After completion of the survey, participants
were directed to the web platform where the visual probe paradigm was housed
(www.inquisit.com), and received instructions for the task. Download of a plugin was required
that assisted in accurate recording of response times. Participants completed a practice trial prior
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to completing the four conditions of the visual probe paradigm. After completion of the visual
probe paradigm, participants were automatically directed to a Qualtrics survey to rate each of the
images presented in the visual probe paradigm. At the conclusion of the study, participants
received a standard debriefing text and list of referrals for mental health services, including
national hotlines for drug and sex addiction. Participants who completed all of the components of
One Thousand Strong subsample were automatically entered into a drawing for one of 20
Amazon gift-cards valued at $50. Individuals from the One Thousand Strong cohort also had the
option of declining to participate in One Thousand Strong subsample and entering the drawing
by contacting the research team. All study procedures were approved by the Institutional Review
Board of Hunter College.
Measures
Baseline demographics. Project Regulate participants provided information on a range
of demographic characteristics as part of the screener and at-home survey, including age, race
and ethnicity, employment status, annual income, education, sexual identity, relationship status,
and PrEP use. Participants in One Thousand Strong subsample provide this information as part
their One Thousand Strong 36-month assessment.
Sexual compulsivity. The Sexual Compulsivity Scale (SCS; Kalichman & Rompa, 1995)
was administered to assess sexual compulsivity. This 10-item scale assessed the impact of sexual
thoughts, feelings, and behaviors on daily functioning and the perceived inability to control these
behaviors. Participants responded to each scale item depending on their level of agreement
ranging from 1 (not at all like me) to 4 (completely like me) and a total scale score was created
by summing all 10 items (range 10 to 40). Consistent with previous research, a cutoff score of 24
was used to create a dichotomous variable of men who had sexual compulsivity and men who
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did not have sexual compulsivity (Koken, Parsons, Severino, & Bimbi, 2005; Parsons et al.,
2008; Parsons et al., 2015). For purposes of screening and stratification, the SCS was
administered to Project Regulate participants as part of the phone screener. For One Thousand
Strong subsample, the SCS was administered as part of their One Thousand Strong 36-month
assessment.
Polydrug use. Participants reported on frequency of use for recreational and illicit drugs.
They were asked if they had used any of the following drugs recreationally in the past year:
marijuana, cocaine or crack, methamphetamine, MDMA (i.e., ecstasy), GHB/GBL, ketamine,
and prescription drugs. For any specified drug used in the previous year, participants were asked
to report how many days they used each type of drug in the previous 90 days. Polydrug use was
defined as the use of three or more of any illicit or recreational drugs in the previous 90 days (1=
yes, 0=no; Parsons et al., 2012; Parsons et al., 2017; Parsons et al., 2015; Stall et al., 2003). For
screening and stratification purposes in Project Regulate, drug use was assessed during the
phone screener. For One Thousand Strong subsample, drug use was assessed as part of the 36month survey of the parent study.
Emotion regulation. Participants reported on emotion regulation difficulties using the
36-item Difficulties with Emotion Regulation Scale (DERS; Gratz & Roemer, 2004). Items were
rated on a five-point Likert-type scale ranging from 1 (Almost Never) to 5 (Almost Always). The
DERS consists of six distinct factors of emotion regulation difficulties: nonacceptance of
emotional responses, difficulties engaging in goal-directed behavior, impulse control difficulties,
lack of emotional awareness, limited access to emotion regulation strategies, and lack of
emotional clarity. Each factor can be examined as an independent subscale or a total scale score
can be used as a metric of emotion dysregulation. For the purpose of this dissertation, a full-scale
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score of the DERS score was calculated by summing all 36-items. Greater full-scale scores on
the DERS are indicative of greater difficulties with emotion regulation. The DERS was
administered as part of the at-home online survey for Project Regulate and as part of the survey
administered prior to the visual probe paradigm for the One Thousand Strong subsample.
Executive attention. Participants reported on executive attention at the 24-month
assessment using the 20-item Attentional Control Scale (Derryberry & Reed, 2002). Participants
responded to each item based on their perceived ability to control their attention using a Likertype scale ranging from 1 (almost never) to 4 (always). The developers of the Attentional Control
Scale suggest this scale consists of three sub-factors relate to executive attention abilities:
focusing attention (e.g., “My concentration is good even if there is music in the room around
me”), shifting attention (e.g., “It is easy for me to read or write while I’m also talking on the
phone”), and thought control flexibility (e.g., "I can become interested in a new topic very
quickly when I need to";Derryberry & Reed, 2002). A total scale score was used as a metric of
executive attention with higher scores indicating greater attentional control. For Project
Regulate, the Attentional Control Scale will be administered as part of the at-home online
survey. For One Thousand Strong subsample, the Attentional Control Scale was administered as
part of the 36-month assessment of the parent study.
Transmission risk behavior. Participants provided retrospective self-reports on their
sexual behavior over the previous 90 days. This measure has been used successfully in previous
research (Grov, Debusk, et al., 2007; Grov, Parsons, et al., 2007; Grov et al., 2008; Grov,
Parsons, et al., 2010a, 2010b; Parsons et al., 2001; Parsons et al., 2012) to capture the number of
sexual partners, frequency of anal sex by partner type and position, and condom use. Consistent
with the analyses of Aim 1 of this dissertation, TRB was operationalized in two different ways.
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First, TRB was examined as the number of condomless anal sex acts with male casual partners.
As such, in the first set of analyses, TRB was treated as a count outcome. Second, TRB was
examined as a probability of condomless anal sex with male casual partners. To do this, the
number of condomless anal sex acts with casual partners was included as the outcome but
analyses also included an offset which adjusted for the total number of anal sex events with male
casual partners. For Project Regulate, TRB was assessed as part of the at-home online survey.
For One Thousand Strong subsample, TRB was assessed as part of the 36-month assessment of
the parent study.
Attention Bias Measurement
Participants completed a visual-probe paradigm (described below) assessing attention
bias towards sexually explicit and drug stimuli compared to neutral stimuli. State anxiety and
depression symptoms as well as psychiatric medications for ADHD have been shown to
influence performance on attention tasks (Mogg, Bradley, & Williams, 1995). Measures of these
psychiatric covariates are described below as well as procedures for the lab-based visual probe
paradigm administered as part of Project Regulate and the web-based visual probe paradigm
administered as part of the One Thousand Strong subsample.
Psychiatric covariates. Participants reported on state anxiety and depression symptoms
prior to participation in the visual probe paradigm. State anxiety symptoms were assessed using a
modified State-Trait Anxiety Inventory (STAI-7; Tluczek et al., 2009). The 7-item STAI-7 asks
participants to rate how they are feeling in the moment regarding a range of anxiety symptoms
(e.g. I feel nervous and restless; I have disturbing thoughts; I feel as though difficulties are piling
up and I can’t get over them). Participants responded to each item using a 4-point Likert scale
ranging from 1 (Not at all) to 4 (Very much so). State depression symptoms will be assessed
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using the 9-item Patient Health Questionnaire (PHQ-9; Kroenke & Spitzer, 2002). Patients were
asked to report on a range of items related to symptoms of depression they have experienced in
the previous two weeks (e.g., little interest or pleasure in doing things; poor appetite or
overeating; feeling down, depressed, or hopeless). Each item was rated by the participant using a
4-point Likert scale ranging from 1 (Not at all) to 4 (Nearly every day).
For screening purposes in Project Regulate, participants reported if they were currently
taking any prescribed medications for ADHD. Participants were excluded if they were currently
prescribed and taking ADHD medications because these medications influence performance on
attention tasks. Participants for both Project Regulate and the One Thousand Strong subsample
were asked if they were taking any prescribed medications that influence attention or sexual
desire on the survey administered prior to the visual probe paradigm. This survey was
programmed an administered using the Qualtrics platform and administered in the lab for Project
Regulate and at home for the One Thousand Strong subsample.
Visual probe paradigm. The visual-probe paradigm is an experimental procedure that
assesses attention bias by comparing reaction times to probes that appear in random order
following a presentation of two cues; an arousing cue (e.g., drug or sex images) and a neutral cue
(MacLeod, Mathews, & Tata, 1986). The paradigm of the proposed study was based on the
procedures outlined in published studies of attention bias for substance use and sex cues
(Kagerer et al., 2014; Roberts, Fillmore, & Milich, 2012). The visual probe paradigm for Project
Regulate was developed using E-prime 3.0 software (http://www.pstnet.com/eprime.cfm) and
administered in an assessment room at CHEST. An online version of the paradigm was
developed using INQUISIT software (www.millisecond.com) and was self-administered on a
participant’s personal computer using the INQUISIT web-based platform.
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Twenty highly arousing sexual images and 20 highly arousing drug images were selected
from the International Affective Picture System (IAPS; National Drug Intelligence Center, 2011)
database and from available online sources (e.g., Google images, Tumblr) by the principle
investigator and a panel of experts. These target images were paired with neutral images (i.e.,
low arousal) from the IAPS database where available or with neutral images from online sources.
Cue pairings were matched on basic overall features, complexity, and brightness (Egeth &
Yantis, 1997). For example, an image depicting two men engaging in a sexual act will be paired
with an image of two men engaging in a non-sexual behavior. Additionally, using the same 20
target images and 20 neutral images for each condition, target images were paired with other
target images and neutral images were paired with neutral images. This process created three sets
of cue pairs for the sex conditions: 20 neutral-sex pairs, 10 sex-sex pairs, and 10 neutral-neutral
pairs. This process also created three sets of cue pairs for the drug conditions: 20 neutral-drug
pairs, 10 drug-drug pairs, and 10 neutral-neutral pairs.
The protocol for the visual probe paradigm consisted of four conditions based on the type
of cues displayed (i.e., sex cues, drug cues) and the duration of time the cues were displayed:
short duration (100ms) and long duration (300ms). Within each condition, each target-neutral
cue pair was displayed four times and the probe (an arrow) appeared equally often on the top and
the bottom of the screen and equally often behind each cue. Each target-target cue pair and
neutral-neutral cue pair was displayed two times and the probe appeared equally often on the top
and the bottom of the screen. The direction of the arrow was randomized across trials but
programmed so that left and right arrows appeared equally often. Conditions involving shorter
display trials (i.e., displayed cues for 100ms) were analyzed for biases in orienting attention and
conditions involving longer display trials (i.e., displayed cues for 300ms) were analyzed for
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biases in disengaging attention. The sequence of conditions and the sequence of cue pairs within
a condition were randomized across participants.
Prior to starting the visual probe paradigm, participants were provided with standard
instructions. They were told that they were going to see a pair of cues appear in the top and
bottom of their screen followed by an arrow in the place of where one of those cues was located.
They were instructed to indicate the correct direction of the arrow using designated keys on a
keyboard and to respond as quickly as possible without making errors. Each trial began with a
fixation cross (500ms), followed by a cue pair with one cue located in the top hemisphere and
another cue located in the bottom hemisphere of the screen (cues were displayed for 100ms or
300ms depending on the condition). Following display of the cues an arrow was displayed in the
position of the cue until the participant responded. Participants indicated the direction of the
arrow using the keyboard. Each trial was followed by a 500ms intertrial interval before the next
fixation cross appears. In total, participants completed 120 trials for each of the four conditions.
Attentional bias was calculated as the mean difference in reaction time between congruent trials
(i.e., probe appeared behind target image) and incongruent trials (i.e., probe appeared behind
neutral image).
Image Ratings. Following completion of the visual probe task, participants rated all
images on valence, arousal, and dominance using the self-assessment manikin rating instrument
(SAM; Bradley & Lang, 1994). SAM is a graphic figure that depicts changes in valence, arousal,
and dominance on a 9-point scale. For example, at the low end of the valence scale SAM
displays a large frown and at the upper end of the valence scale SAM displays a large smile.
Participants rated each image using the 9-point scales for valence, arousal, and dominance.
Additionally, for all 40 images used in the sex conditions, participants rated the images on sexual
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arousal using a 9-point scale ranging from 1 (Not sexually arousing) to 9 (Very sexually
arousing) (Kagerer et al., 2014).
Data Analysis Plan
The second aim of this dissertation was to examine attention bias for drug stimuli and
attention bias for sex stimuli across a series of hypotheses. Specifically, I hypothesized that
polydrug use would be associated with faster orientation toward and slower disengagement from
drug stimuli (Hypotheses 10a and 10b), and sexual compulsivity would be associated with faster
orientation toward and slower disengagement from sex stimuli (Hypotheses 11a and 11b).
Additionally, I hypothesized that executive attention and emotion regulation would moderate
these associations (Hypotheses 12a, 12b, 13a, and 13b). Finally, I hypothesized that attention
bias for drug stimuli would moderate the association between polydrug use and TRB
(Hypotheses 14a and 14b) and attention bias for sex stimuli would moderate the association
between sexual compulsivity and TRB (Hypotheses 15a and 15b).
To assess attention bias, reaction time data was prepared consistent with the
recommendations of Ratcliff (1993); trials in which the participants responded incorrectly,
response times under 200ms and over 2000ms, and response times +/-3SD from the participants
mean response time were all be removed. Shorter display trials (i.e., displayed cues for 100ms)
were analyzed for biases in orienting attention and longer display trials (i.e., displayed cues for
300ms) were analyzed for biases in disengaging attention from drug stimuli and sex stimuli.
Attention bias scores were calculated for each participant by subtracting their mean response
time for correctly identified probes behind the drug cue (or the sex cue in the sexual cue
conditions) from their mean response time for correctly identified probes behind the neutral cue
in the same condition. Response times for drug-drug cue pairings (or sex-sex cue pairings in the
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sex condition) and neutral-neutral pairings were not used in attention bias calculations.
Distributions of scores were examined for normality within group (healthy control, polydrug
users, and men with sexual compulsivity) for each condition (drug cues, sexual cues). Of note,
participants with accuracy less than chance (i.e., 50%) were excluded from all analyses.
I examined hypotheses 24 thru 35 by comparing three stratified groups: SMM with
sexual compulsivity, polydrug using SMM, and a SMM control group. First, I conducted χ2 test
of independence to test for differences across the three groups in terms of demographic
covariates, including sexual orientation, race/ethnicity, education, employment, income, and
relationship status. Second, I conducted one-way ANOVAs to examine group differences in
reaction times within each condition. Specifically, within each condition, I compared groups on
their mean reaction time of the full condition (i.e., all 120 trials within the condition),
incongruent trials (i.e., target-neutral cue pair trials where the probe appeared behind the neutral
image), congruent trials (i.e., target-neutral cue pair trials where the probe appeared behind the
target image), neutral trials (i.e., all neutral-neutral cue pair trials), and target trials (i.e., all
target-target cue pair trials). Third, I conducted one-way ANOVAs to examine group differences
in accuracy within each condition. Similar to reaction time analyses, I compared groups on their
accuracy for the full condition, incongruent trials, congruent trials, neutral trials, and target trials.
Finally, I examined orientation bias and disengagement bias by comparing the difference scores
on reaction times across the three groups. Again, I used one-way ANOVAs to examine group
differences in orientation bias and disengagement bias for the sex conditions and drug
conditions.
I conducted a series of multivariable analyses to examine the associations between sexual
compulsivity, polydrug use, and attention bias, as well as the moderating role of executive
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attention and emotion regulation. Linear regressions were conducted regressing each form of
attention bias on a dichotomous sexual compulsivity variable and dichotomous polydrug using
variable, executive attention and emotion regulation, and the four interaction terms: sexual
compulsivity and executive attention, sexual compulsivity and emotion regulation, polydrug use
and executive attention, and polydrug use and emotion regulation. Additionally, I adjusted for
age, state depression, state anxiety, use of attention medications, and handedness in each of the
regression models. I ran a total of four linear regressions (orientation bias for sex, disengagement
bias for sex, orientation bias for drugs, and disengagement bias for drugs).
Finally, I examined the associations between sexual compulsivity, polydrug use,
executive attention, and emotion regulation on TRB, as well as the moderating role of attention
bias. Negative-binomial logistic regressions were conducted regressing TRB and polydrug use,
sexual compulsivity, executive attention, emotion regulation, and four interaction terms
(polydrug use and orientation bias, polydrug use and disengagement bias, sexual compulsivity
and orientation bias, and sexual compulsivity and disengagement bias). I conducted separate
regressions to examine the influence of attention bias for sex stimuli on TRB and attention bias
for drug stimuli on TRB. Additionally, I conducted separate regressions for each of the different
types of attention bias where TRB was operationalized differently. In the first model, TRB was
treated as a count variable and defined as the number of condomless anal sex acts with male
casual partners. In the second model, an offset term based on the natural log of the number of sex
acts with casual male partners was included and regressed on the number of condomless anal sex
acts with casual male partners. This is similar to the approach I used in the analyses for the first
aim of my dissertation. In these analyses, I adjusted the models for age, relationship, and PrEP
use.
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I conducted each of the above analyses independently for the Project Regulate and One
Thousand Strong samples and data for each set of analyses are presented in separate tables in the
results sections.
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Chapter 8: Descriptive Statistics
In this chapter, descriptive statistics and results of bivariate analyses are provided for
each aim of this dissertation. First, for Aim 1, descriptive statistics of the analytical sample from
the One Thousand Strong cohort are provided as well as bivariate associations between observed
variables. Second, for Aim 2, descriptive statistics are provided for the analytical samples of
Project Regulate and the One Thousand Strong subsample, as well as demographic comparisons
between these two analytical samples. Next, data are provided on the valence, arousal, and
sexual arousal ratings of the images used in each of the conditions of the visual probe paradigm.
Finally, results of bivariate analyses for Aim 2 are provided, including group differences in
reaction times and accuracy.
Aim 1
Sample characteristics. Table 1 presents demographic covariates for the analytical
sample of Aim 1 from the One Thousand Strong cohort (N=922). Based on data collected at the
time of enrollment in the One Thousand Strong cohort, a majority of the participants in this
sample identified as gay (95.3%), white non-Hispanic (70.6%), had a 4-year college degree or
more (58.2%), had full-time employment (67.9%), and had an annual income of $75,000 or more
(47.8%). At 36-month follow up, about half of the sample reported they had a main partner
(53.4%) and 21.6% reported they were currently prescribed PrEP. Bivariate associations between
demographic covariates and sexual behaviors within this sample were examined using nonparametric tests due to zero-inflated distributions of these behaviors. Significant differences were
observed in the number of anal sex acts with male casual partners for race/ethnicity (H = 12.27,
p = .015), relationship status (U = 66,784.00, p < .001), and PrEP use (U = 108,597.50, p <
.001). Significant differences were also observed in the number of condomless anal sex acts with
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male casual partners for relationship status (U = 75,690.50, p < .001), and PrEP use (U =
109,126.50, p < .001).
Table 2 presents descriptive statistics for observed variables included in path analyses.
First, the average age of the sample at the baseline assessment was 40.33 years (range 18-79,
SD=13.67). In terms of exposure to childhood sexual abuse, 36.4% of the sample (n=336)
reported that they had experienced CSA-V prior to the age of 16 (i.e., forced or frightened into
doing something sexual by someone who was older). In terms of IPV-V, 6% of the sample
(n=55) reported at least one incident of physical IPV-V in the previous 12 months and 13.1%
(n=121) reported at least one incident of psychological IPV-V in the previous 12 months. The
mean, median, standard deviation, and interquartile range are reported for the continuous
variables executive attention, emotion dysregulation, depression, and sexual compulsivity.
Polydrug use was a dichotomous variable with 3.8% of the sample (n= 35) reporting the use of
three or more different types of drugs in the previous 90 days. In terms of sexual behaviors,
participants reported an average of 3.8 anal sex acts with casual partners in the previous 90 days
(IQR = 0-3.25). They reported an average of 2.5 condomless anal sex acts with male casual
partners in the previous 90 days (IQR = 0-2).
Correlations. Bivariate correlations are also presented in Table 2, with Pearson’s r
presented below the diagonal and Spearman’s 𝝆 presented above the diagonal. As can be seen,
CSA-V was positively correlated with psychological IPV-V, emotion dysregulation, depression,
and sexual compulsivity. Physical IPV-V was negatively correlated with age and executive
attention, and positively correlated with psychological IPV-V, emotion dysregulation, and
depression. In addition to positive associations with CSA-V and physical IPV-V, psychological
IPV-V was positively associated with emotion dysregulation, depression, and sexual
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compulsivity. In terms of the two hypothesized mediators, executive attention was positively
correlated with age and negatively correlated with emotion dysregulation, depression, sexual
compulsivity, and polydrug use. Emotion dysregulation was negatively correlated with age and
positively correlated with depression and sexual compulsivity, but not polydrug use. Depression,
sexual compulsivity, and polydrug use were all positively associated with the number of anal sex
acts with casual partners as well as the number of condomless anal sex acts with casual partners.
Aim 2
Sample characteristics. Demographic characteristics for the Project Regulate analytical
sample are presented in Table 4. Enrollment targets were reached for each group with 33
participants enrolled in the control group, 30 participants enrolled in the sexual compulsivity
group, and 30 participants enrolled in the polydrug use group. Combined, a majority of the
sample self-identified as gay (n=85, 91.4%), had a four-year college degree or more (n=62,
66.7%), had full-time employment (n=46, 49.5%), and reported being single (n=66, 71%). In
terms of race/ethnicity, the sample was diverse with 33 (37.6%) identifying as white, nonHispanic, 21 (22.6%) identifying as Hispanic/Latino, 13 (14.0%) identifying as Black/African
American, 11 (11.8%) identifying as multiracial, and 13 (14.0%) identifying as having some
other race/ethnicity. There were no significant differences between the three groups, although
education status and income level approached statistical significance.
Demographic characteristics for the One Thousand Strong subsample are presented in
Table 5. In this sample, participants were stratified into groups after enrollment, resulting in 364
participants in the control group, 34 participants in the sexual compulsivity group, and 41
participants in the polydrug group. Among the enrolled participants, 418 (95.2%) self-identified
as gay, 299 (68.1%) identified as white, non-Hispanic, 289 (65.8%) reported having a four-year
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college degree or more, 306 (69.7%) reported having full-time employment, 235 (53.5%)
reported earning an annual income of $75,000 or more, and 243 (55.4%) reported having a mainpartner. No significant differences were observed between the three groups within this sample,
but relationship status did approach statistical significance.
The Project Regulate and One Thousand Strong analytical samples were compared on
demographic characteristics and frequency of sexual behavior. The results of these comparisons
are included in the appendix (see Appendix Table A). Of note, the two analytical samples
differed in terms of race/ethnicity, employment status, income, and relationship status. In terms
of sexual behavior, both samples had a median of zero for number of anal sex acts with male
casual partners and number of condomless anal sex acts with male casual partners. However, the
interquartile range differed between the two samples for both number of anal sex acts with male
casual partners (Project Regulate, IQR = 0-14.5; One Thousand Strong subsample , IQR = 0-4)
and condomless anal sex acts with male casual partners (Project Regulate, IQR = 0-10; One
Thousand Strong subsample , IQR = 0-2).
Reaction Time and Accuracy. Reaction time and accuracy data for the Project Regulate
sample (Tables 6 and 8) and the One Thousand Strong subsample (Tables 7 and 9) are reported.
Within each of the four conditions, mean reaction times and accuracy are presented for the full
condition (120 trials), the incongruent trials where the probe appeared behind the neutral image
(40 trials), the congruent trials where the probe appeared behind the target image (40 trials), the
neutral trials where two neutral images were displayed (20 trials), and the target trial where two
target images were displayed (20 trials). Only trials where participants correctly identified the
direction of the probe were included in the calculation of reaction times.
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Reaction times for the Project Regulate sample are presented in Table 6. Results from
ANOVAs are also presented in this table that compare reaction times between each of the
groups. As can be seen, participants in the polydrug use group were consistently faster in their
reaction times compared to the control group and the sexual compulsivity group, regardless of
condition or type of trial with the condition. The control group and sexual compulsivity group
did not differ in reaction times for any condition or trial type. Accuracy data for this sample are
presented in Table 8 along with ANOVAs comparing the three groups. Few differences emerged
between the three groups in terms of accuracy. As seen, the sexual compulsivity group was less
accurate compared to the control group and the polydrug use group on trials where two sex
images were presented for a short duration. The sexual compulsivity group was also less accurate
compared to the polydrug use group in terms of the combined accuracy across all trials in the sex
long condition. Lastly, the sexual compulsivity group was less accurate compared to the control
group on the congruent trials of the drug long condition.
Reaction time data for the One Thousand Strong subsample are presented in Table 7. In
this sample, the polydrug use group had consistently faster reaction times compared to the
control group across conditions and regardless of the type of trial. In contrast to the Project
Regulate sample, few differences were observed in the reaction times between the polydrug use
group and the sexual compulsivity group. Accuracy data for the One Thousand Strong subsample
are presented in Table 9. Again, few differences emerged in terms of accuracy across the three
groups. The polydrug use group was less accurate compared to the control group on congruent
trials in the drug short condition. The sexual compulsivity group was less accurate compared to
the control group on the neutral trials in the sex long and drug short conditions, as well as in the
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target conditions of the drug short condition, and in terms of overall accuracy in the drug short
condition.
The next step of the analyses for attention bias was to calculate orientation and
disengagement bias, and to compare these biases across the three groups. Attention bias was
calculated by subtracting the mean reaction time of congruent trials from the mean reaction time
of incongruent trials. As such, positive values are suggestive of attention bias as these values
suggest participants took longer to identify a probe behind a neutral image compared to probes
behind a target image. Of note, participants were excluded from attention bias calculations if
their accuracy across all four conditions was less than 50%. One participant was excluded for
low accuracy from Project Regulate (1.1%) and 49 were excluded from One Thousand Strong
for low accuracy (10%). The results of attention bias calculations for each group and
comparisons of attention bias values for Project Regulate are presented in Table 10. There were
no significant differences between the three groups in bias scores. Attention bias calculations for
One Thousand Strong subsample are presented in Table 11. In this sample, the sexual
compulsivity group exhibited a significant attention bias in terms of orienting toward sexual
content (F=4.75, p =.030) and disengaging from sexual content (F=8.92, p =.003). No significant
differences were observed between the three groups in terms of attention bias for drug stimuli.
Stimuli Ratings. Information on participant’s ratings of stimuli used in the visual probe
paradigm are provided in the Appendix (see Appendix Table B and Appendix Table C). In both
samples, target images used in the sex conditions were rated as more positive (i.e., higher
valence scores) and more arousing compared to neutral images used in the same condition.
However, targets images used in the sex conditions were only rated more sexually arousing,
compared to neutral images in the same condition, in the One Thousand Strong subsample. One
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potential explanation is that the lab environment in the Project Regulate study is less conducive
to sexual arousal compared to the home environment in One Thousand Strong. Additionally,
both target and neutral images depicted men and it is possible that the men in the neutral image
were also perceived as sexually arousing. In both sample, target images used in the drug
conditions were rated as less positive (i.e., lower valence scores) compared to the neutral images
used in the same condition. However, there were no differences in arousal ratings between target
and neutral images used in the drug conditions, in either sample. The results from attention bias
analyses that follow should be interpreted with caution as it is possible that the manipulation
failed to produce meaningful differences in arousal between the target and neutral drug stimuli,
and in Project Regulate, failed to produce meaningful differences in sexual arousal between sex
and non-sex stimuli.
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Chapter 9: Results of the First Aim
The first aim of this study was to examine several hypotheses related to the role of
executive attention and emotion dysregulation as mechanisms that contribute to the comorbidity
of syndemic conditions and HIV TRB. Based on the body of research describing the high levels
of comorbidity and synergistic effects of these syndemic conditions on TRB among SMM, this
study aimed to determine if aspects of self-regulation may be useful targets for intervention to
reduce the burden of the HIV syndemic and HIV acquisition among SMM. As mentioned, to
investigate the associations between the antecedent syndemic conditions, self-regulation, and
syndemic outcomes, including TRB, a path model was estimated adjusting for age, sexual
orientation, race/ethnicity, education, income, relationship status, and use of PrEP. In addition to
estimating the direct and indirect effects of victimization on depression, sexual compulsivity, and
polydrug use through emotion dysregulation and executive attention, the direct effects and
indirect effects of syndemic conditions and self-regulatory processes on TRB were estimated.
Two separate models where estimated. In the first model, TRB was operationalized as a count
outcome of the number of condomless anal sex acts with casual partners (i.e., number of
exposures). In the second model, an offset based on the natural log of the number of anal sex acts
with casual partners was included in the path model and regressed on the number of condomless
anal sex acts with casual partners. Including the offset adjusts for the number of possible
exposures thereby modeling the probability of risk events rather than a standard count (i.e., the
probability that a person will use a condom during an anal sex event). Modeling in this way
addresses the potential bias of examining a standard count by adjusting for the number of
opportunities an individual had to engage in condomless anal sex, and the effects speak more to
TRB decision making than aggregate risk. Table 3 presents the analyses for hypotheses 1a thru
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9b which were examined in both models. Only results from the first model are described below
for hypotheses 1a thru 6c because inclusion of the offset did not affect these associations in the
second model. The results from both models are described below for hypotheses 7a thru 9b.
Hypotheses 1a, 1b, 2a, and 2b
For these first set of hypotheses (Table 3), experiences of CSA-V and IPV-V were
hypothesized to be associated with more self-regulation deficits. Specifically, CSA-V (assessed
at 12-month) was hypothesized to be negatively associated with executive attention (assessed at
24-month follow-up; Hypothesis 1a) and positively associated with emotion dysregulation
(assessed at 24-month follow-up; Hypothesis 1b). CSA-V was not associated with executive
attention (β = -0.17, ns) or with emotion dysregulation (β = 0.13, ns) in the first model.
IPV-V (assessed at 12-month) was hypothesized to be negatively associated with
executive attention (assessed at 24-month follow-up; Hypothesis 2a) and positively associated
with emotion dysregulation (assessed at 24-month follow-up; Hypothesis 2b). However, IPV-V
was not associated with executive attention (β = 0.00, ns) but was positively associated with
emotion dysregulation (β = 0.12, p =.005) in the first model.
Hypotheses 3a, 3b, 3c, 4a, 4b, and 4c
The next set of hypotheses were focused on the effects of emotion dysregulation and
executive attention on depression, sexual compulsivity, and polydrug use (all assessed at 24month follow-up). First, executive attention was hypothesized to be negatively associated with
depression (Hypothesis 3a), sexual compulsivity (Hypothesis 3b) and polydrug use (Hypothesis
3c). Executive attention was not associated with depression (β = 0.00, ns) or sexual compulsivity
(β = -0.03, ns) in the first model. Executive attention was negatively associated with polydrug
use in the first model but did not reach the level of statistical significance (β = -0.07, ns).
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Emotion dysregulation was hypothesized to be positively associated with depression
(Hypothesis 4a), sexual compulsivity (Hypothesis 4b), and polydrug use (Hypothesis 4c). As can
be seen in Table 3, emotion dysregulation was positively associated with depression (β = 0.67, p
<.001) and sexual compulsivity (β = 0.35, p <.001). However, emotion dysregulation was not
associated with polydrug use (β = -0.01, ns).
Hypotheses 5a, 5b, 5c, 6a, 6b, and 6c
Next, the combined direct and indirect effects of CSA-V and IPV-V on depression,
sexual compulsivity, and polydrug use, through emotion regulation difficulties and executive
attention were examined. Positive direct and indirect associations were hypothesized for CSA-V
on depression (Hypothesis 5a), sexual compulsivity (Hypothesis 5b), and polydrug use
(Hypothesis 5c). The direct and indirect effects are presented in Table 3. As can be seen, a
positive association was observed for CSA-V and depression directly (β = 0.13, p =.046) but not
indirectly through emotion dysregulation and executive attention (β = 0.09, ns). Similarly, a
positive association was observed for CSA-V and sexual compulsivity directly (β = 0.16, p
=.043) but not indirectly through emotion dysregulation and executive attention (β = 0.05, ns).
CSA-V was not associated polydrug use directly (β = 0.03, ns) or indirectly (β = 0.01, ns).
Positive direct and indirect associations were hypothesized for IPV-V on depression,
(Hypothesis 6a), sexual compulsivity (Hypothesis 6b), and polydrug use (Hypothesis 6c). IPV-V
was not significantly associated with depression directly (β = 0.05, ns), but shared a significant
positive indirect association with depression through emotion dysregulation and executive
attention (β = 0.08, p = .005), resulting in a significant combined total effect (β = 0.13, p = .002).
Similarly, IPV-V was not associated with sexual compulsivity directly (β = 0.06, ns) but had a
significant positive indirect association with sexual compulsivity through emotion dysregulation
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and executive attention (β = 0.04, p =.010), resulting in a significant combined total effect (β =
0.10, p = .029). IPV-V was not associated with polydrug use directly (β = 0.04, ns) or indirectly
(β = 0.00, ns).
Hypotheses 7a, 7b, 7c, 8a, 8b, 9a, and 9b
Finally, the direct and indirect effects of syndemic conditions and self-regulation on TRB
were examined. First, positive direct associations were hypothesized between depression
(assessed at 24-month follow-up) and TRB (assessed at 36-month follow-up; Hypothesis 7a),
sexual compulsivity (assessed at 24-month follow-up) and TRB (assessed at 36-month followup; Hypothesis 7b), and polydrug use (assessed at 24-month follow-up) and TRB (assessed at
36-month follow-up; Hypothesis 7c). Again, in the first model in Table 3, TRB was
operationalized as a count of the number of condomless anal sex acts with casual partners. In the
second model, TRB was operationalized as the probability of condomless anal sex acts with
casual partners by including an offset of the natural log of the number anal sex events with
casual partners. In the first model, sexual compulsivity (β = 0.22, p =.020) and polydrug use (β
= 0.15, p =.020) were positively associated with the frequency of TRB. Depression was not
associated with the frequency of TRB (β = 0.13, ns). In contrast, in the second model, sexual
compulsivity was negatively associated with the probability of TRB (β = -0.03, p = 0.013). No
associations were observed between the probability of TRB and depression (β = 0.03, ns) or
polydrug use (β = 0.00, ns). These results suggest that sexual compulsivity and polydrug use
were associated with more HIV risk events. However, sexual compulsivity was also negatively
associated with the probability of TRB, suggesting that the likelihood of engaging in TRB during
a sexual encounter decreased as sexual compulsivity increased.
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Second, emotion dysregulation was hypothesized to be positively associated with TRB
(Hypothesis 8a) and executive attention was hypothesized to be negatively associated with TRB
(Hypothesis 8b). Emotion dysregulation was not significantly associated with frequency of TRB
directly (β = 0.03, ns) or indirectly through depression, sexual compulsivity, and polydrug use (β
= 0.08, ns). Of note, the overall combined effect was statistically significant (β = 0.09, p =.018).
However, emotion dysregulation was not associated with the probability of TRB directly (β =
0.01, ns) or indirectly (β = 0.01, ns) in the second model. Executive attention was not associated
with frequency of TRB (direct, β = 0.01, ns; indirect, β = -0.01, ns) or with the probability of
TRB (direct, β = -0.01, ns; indirect, β = 0.00, ns). These results suggest that combined effects of
emotion dysregulation associated with more HIV risk events.
Lastly, CSA-V was hypothesized to be positively associated with TRB (Hypothesis 9a)
and IPV-V was hypothesized to be positively associated with TRB (Hypothesis 9b). The direct
effect between CSA-V and frequency of TRB was negative but not significant (β = -0.13, ns),
and the indirect effect through emotion dysregulation, executive attention, depression, sexual
compulsivity, and polydrug use was not significant (β = 0.04, ns). In the second model, CSA-V
was not associated with the probability of TRB directly (β = 0.01, ns) or indirectly (β = 0.00, ns).
IPV-V was not significantly directly associated with frequency of TRB (β = 0.16, ns) but was
indirectly associated with frequency of TRB through emotion dysregulation, executive attention,
depression, sexual compulsivity, and polydrug use (β = 0.02, p = .016). In the second model,
IPV-V was not associated with the probability of TRB directly (β = 0.01, ns) or indirectly (β =
0.00, ns).
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Aim 1 Discussion
The first aim of this dissertation was to examine the role of two-self regulatory processes
– emotion dysregulation and executive attention – as linking mechanisms between syndemic
antecedents and psychosocial syndemic outcomes, and accumulative effect on TRB in a sample
of HIV-negative SMM. As such, emotion dysregulation and executive attention were included in
path models as mediators between experiences of victimization – childhood sexual abuse and
intimate partner violence – and depression, sexual compulsivity, polydrug use, and TRB. Taken
together, findings from this study provided some support for the inclusion of emotion
dysregulation and executive attention as linking mechanisms of syndemic antecedents and
psychosocial syndemic outcomes. Specifically, experiencing CSA-V was associated with greater
emotion dysregulation and poorer executive attention but did not reach statistical significance.
IPV-V was associated with greater emotion dysregulation but not with executive attention, and
IPV-V was positively associated with depression and sexual compulsivity through these
difficulties. Overall, except for polydrug use, these findings suggest that emotion dysregulation
is a significant transdiagnostic factor that impacts the syndemic burden among SMM by linking
antecedent victimization with psychosocial health outcomes.
In terms of the frequency of TRB, three of the five syndemic conditions were associated
with frequency of TRB, either directly or indirectly. Depression and CSA-V were not associated
with frequency of TRB. In terms of direct associations, sexual compulsivity and polydrug use
were positively associated with frequency of TRB. In other words, greater sexual compulsivity
symptoms were associated with a greater number of possible exposures (i.e., condomless anal
sex acts with casual partners). Similarly, polydrug users reported more possible exposures
compared to non-polydrug users. In terms of indirect associations, IPV-V was positively
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associated with frequency of TRB. Based on the observed significant associations in the
hypothesized model, experiences of IPV-V were associated with more possible exposures, both
directly and indirectly. In terms of the indirect effects, the results suggest that IPV-V leads to
greater difficulties with emotion dysregulation and contributes to greater symptoms of sexual
compulsivity indirectly through emotion dysregulation. Finally, these findings also suggest that
elevations in sexual compulsivity contribute directly to the increased frequency of TRB. It
should also be noted that executive attention and emotion dysregulation were highly correlated
suggesting that the impacts of victimization on executive attention likely negatively impacts
emotion regulation.
A second model was estimated that examined TRB as a probability rather than an
aggregate frequency of condomless anal sex acts with casual partners. This model estimated the
propensity for engaging in TRB during a sex event and provides insight into sexual health
decision making. Findings were different in terms of the effects of syndemic conditions and selfregulatory processes on TRB when using a probability compared to a frequency. Specifically,
except for sexual compulsivity, none of the syndemic conditions or self-regulatory processes
were associated with the probability of condomless anal sex acts with casual partners (i.e., the
likelihood that someone was not going to use a condom when having anal sex with a casual
partner). In terms of sexual compulsivity, a negative effect was observed suggesting that as
sexual compulsivity symptoms increased the likelihood of engaging in sexual risk during a
sexual encounter decreased.
Overall, these findings provide some support to suggest that antecedent experiences of
victimization contribute to the development of psychosocial syndemic problems through
difficulties with emotion dysregulation. However, in terms of the effects of syndemic conditions,
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executive attention, and emotion dysregulation on TRB, these findings suggest that the
conceptualization of risk is important. Specifically, most of the observed effects suggest that
syndemics and emotion dysregulation are associated with greater frequency of TRB, however,
the results do not suggest that syndemics and emotion regulation are associated with a greater
propensity for engaging in sexual risk behavior when presented with a sexual opportunity. In
other words, elevations in syndemic conditions and emotion dysregulation were associated with
a higher frequency of condomless anal sex events with casual partners. This is relevant when
thinking about HIV transmission as more possible exposures equates to a greater likelihood of
seroconversion. However, in general, syndemic conditions and emotion dysregulation were not
associated with the likelihood of condom use during an anal sex event with a casual partner. This
is relevant to our understanding of the impact syndemics and emotion dysregulation have on
sexual decision making.
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Chapter 10: Results of the Second Aim
The second aim of this study was to examine several hypotheses regarding the
relationships between polydrug use and attention bias for drug stimuli and the relationship
between sexual compulsivity and attention bias for sex stimuli. Additionally, several hypotheses
were examined regarding the relationships between attention bias and TRB as well as the
moderating effects of attention bias on the relationship between polydrug use and TRB and
sexual compulsivity and TRB. These hypotheses were analyzed in two distinct samples of HIVnegative SMM, Project Regulate and the One Thousand Strong subsample. Recruitment of
participants in Project Regulate was stratified by sexual compulsivity and polydrug use to ensure
equal representation of the three comparison groups, men with sexual compulsivity (without any
recent drug use), men with polydrug use (below the threshold of sexual compulsivity), and
healthy controls (no recent drug use and below the threshold of sexual compulsivity. For the One
Thousand Strong subsample, participants were assigned to one of the three groups or excluded if
they did not meet the criteria for one of the groups (e.g., endorsed sexual compulsivity and
polydrug use) based on their responses to the 36-month survey of the parent study. Below, data
are presented from both studies examining the proposed hypotheses for Aim 2.
Hypotheses 10a, 10b, 11a, and 11b
The first set of hypotheses examined the relationship between sexual compulsivity and
attention bias for sex stimuli and the relationship between polydrug use and attention bias for
drug stimuli. Sexual compulsivity was hypothesized to be positively associated with an
orientation bias (Hypothesis 10a) and a disengagement bias (Hypothesis 10b) for sex stimuli.
The associations between sexual compulsivity and attention bias for sex stimuli were
hypothesized to be moderated by emotion dysregulation (Hypothesis 11a) and executive
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attention (Hypothesis 11b). Data from the Project Regulate study are presented in Table 12. As
can be seen, sexual compulsivity was not associated with an orientation bias (β = 0.08, ns) or a
disengagement bias (β = -0.12, ns) for sex stimuli in this sample. The relationship between
sexual compulsivity and an orientation bias for sex stimuli was not moderated by emotion
dysregulation (β = 0.22, ns) or executive attention (β = -0.08, ns). Similarly, the relationship
between sexual compulsivity and disengagement bias for sex stimuli was not moderated by
emotion dysregulation (β = -0.01, ns) or executive attention (β = -0.13, ns).
Table 14 presents the results from the One Thousand Strong subsample. In contrast to
results from Project Regulate, sexual compulsivity was positively associated with an orientation
bias (β = 0.17, p = .003) and a disengagement bias (β = 0.22, p <.001) for sex stimuli. Further,
the association between sexual compulsivity and an orientation bias for sex stimuli was
moderated by emotion dysregulation (β = -0.21, p = .002) but not executive attention (β = -0.05,
ns). The moderating effects of emotion dysregulation are plotted in Figure 4. As seen,
participants who were in the sexual compulsivity group and reported low emotion dysregulation
exhibited high orientation bias for sex stimuli, compared to the polydrug use and control groups.
The relationship between sexual compulsivity and disengagement bias for sex stimuli was not
moderated by emotion dysregulation (β = -0.05, ns) or executive attention (β = 0.09, ns).
Hypotheses 12a, 12b, 13a, and 13b
Polydrug use was hypothesized to be positively associated with an orientation bias (i.e.,
faster orienting) for drug stimuli (Hypothesis 12a) and positively associated with a
disengagement bias (i.e., slower disengagement) for drug stimuli (Hypothesis 12b). Additionally,
the relationship between polydrug use and attention bias for drug stimuli was hypothesized to be
moderated by emotion dysregulation (Hypothesis 13a) and executive attention (Hypothesis 13b).

89
As can be seen in Table 13, in the Project Regulate sample, polydrug use was not associated
with an orientation bias (β = 0.12, ns) or a disengagement bias (β = 0.12, ns) for drug stimuli. In
terms of moderation, the relationship between polydrug use and orientation bias for drug stimuli
was not moderated by emotion dysregulation (β = -0.15., ns) or executive attention (β = -0.37,
ns), nor was the relationship between polydrug use and disengagement bias for drug stimuli
moderated by emotion dysregulation (β = -0.08, ns) or executive attention (β = -0.29, ns).
Table 15 presents similar results from the same analyses using the One Thousand Strong
subsample. Again, polydrug use was not associated with an orientation bias (β = 0.03, ns) or a
disengagement bias (β = 0.03, ns) for drug stimuli. The association between polydrug use and
orientation bias for drug stimuli was not moderated by emotion dysregulation (β = 0.04, ns) or
executive attention (β = 0.05, ns), nor was the association between polydrug use and
disengagement bias for drug stimuli moderated by emotion dysregulation (β = -0.08, ns) or
executive attention (β = 0.02, ns).
Hypotheses 14a and 14b
Attention bias for sex stimuli was hypothesized to be positively associated with TRB
(Hypothesis 14a). Additionally, attention bias for sex stimuli was hypothesized to moderate the
association between sexual compulsivity and TRB (Hypothesis 14b). These associations were
first examined with TRB defined as the frequency of condomless anal sex acts with casual
partners and then examined with TRB defined as the probability of condomless anal sex acts
with casual partners.
As can be seen in Table 16, among participants enrolled in Project Regulate, orientation
bias for sex stimuli was positively associated with the frequency of TRB (ARR = 7.13, p <.001).
In other words, an orientation bias for sex stimuli one standard deviation above the mean was
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associated with more than seven times as many condomless anal sex acts with male casual
partners. Disengagement bias for sex stimuli was also positively associated with frequency of
TRB, albeit to a lesser degree (ARR = 2.51, p =.037). In other words, disengagement bias for sex
stimuli one standard deviation above the mean was associated with 2.5 times as many
condomless anal sex acts with casual partners. The relationship between sexual compulsivity and
frequency of TRB was moderated by sex orientation bias (ARR = 0.10, p <0.001; See Figure 5).
As can be seen in the With Offset model in Table 16, some similarities were observed in
the associations when TRB was modeled as a rate. In this model, orientation bias was positively
associated with the probability of TRB (AOR = 1.81, p = .003), but disengagement bias was not
associated with the probability of TRB (ARR = 1.21, ns). Put another way, a one standard
deviation increase in orientation bias for sex stimuli was associated with an 81% greater
likelihood of not using a condom when engaging in anal sex with male casual partners. Again,
the relationship between sexual compulsivity and probability of TRB was moderated by
orientation bias (ARR = 0.45, p = .002; Figure 6).
Table 18 presents results from the One Thousand Strong subsample. As can be seen,
results were inconsistent with the findings from the Project Regulate sample. In the One
Thousand Strong subsample, orientation bias (ARR = 1.03, ns) and disengagement bias (ARR =
0.86, ns) were not associated with frequency of TRB. Additionally, orientation bias did not
moderate the relationship between sexual compulsivity and frequency of TRB (ARR = 0.82, ns).
However, disengagement bias did moderate the association between sexual compulsivity and
frequency of TRB (ARR = 1.83, p=.018; Figure 9). In the second model, orientation bias (AOR =
0.98, ns) and disengagement bias (AOR = 0.95, ns) were not associated with probability of TRB.
Similar to the first model, the relationship between sexual compulsivity and probability of TRB
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was not moderated by orientation bias (AOR = 0.89, ns), but was moderated by disengagement
bias (AOR = 1.32, p =.029; Figure 10).
Hypotheses 15a and 15b
Attention bias for drug stimuli was hypothesized to be positively associated with TRB
(Hypothesis 15a). Additionally, attention bias for drug stimuli was hypothesized to moderate the
association between polydrug use and TRB (Hypothesis 15b). Again, TRB was first examined as
a frequency of TRB and then analyzed as a rate.
Table 17 presents the results of the analyses of the associations between polydrug use,
attention bias, and TRB from the Project Regulate sample. As can be seen, orientation bias (ARR
= 11.60, p =.003) and disengagement bias (ARR = 3.58, p =.029) were both positively associated
with frequency of TRB. Additionally, the relationship between polydrug use and frequency of
TRB was moderated by orientation bias (ARR = 0.06, p =.006; Figure 7) and disengagement bias
(ARR = 0.23, p =.027; Figure 8). In the model that included the offset, orientation bias was
positively associated with probability of TRB (AOR = 1.82, p =.041) but disengagement bias was
not (AOR = 1.29, ns). In this model, the relationship between polydrug use and probability of
TRB was not moderated by orientation bias (AOR = 0.65, ns) or disengagement bias (AOR =
0.86, ns).
Results of analyses examining the moderating effects of attention bias for drug stimuli in
the One Thousand Strong subsample are presented in Table 19. As seen, orientation bias for drug
stimuli was not associated with frequency of TRB (ARR = 0.88, ns) and did not moderate the
association between polydrug use and frequency of TRB (ARR = 1.50, ns). Disengagement bias
was not associated with frequency of TRB (ARR = 1.10, ns) and did not moderate the association
between polydrug use and frequency of TRB (ARR = 0.94, ns). Similar results were observed
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when probability of TRB was examined for orientation bias (AOR = 0.97, ns) and disengagement
bias (AOR = 1.03, ns), as well as the moderating effects of orientation bias (AOR = 1.22, ns) and
disengagement bias (AOR = 1.02, ns) on the association between polydrug use and probability of
TRB.
Aim 2 Discussion
The second aim of this dissertation was to examine the associations between sexual
compulsivity and polydrug use and attention bias for drug and sex stimuli, as well as the
associations between attention bias, emotion regulation, executive attention, and HIV TRB. I
analyzed data from two studies, Project Regulate and a One Thousand Strong subsample, where
participants in both studies completed online surveys and a lab-based or online visual probe
paradigm. In the first step of my analyses, I ran a series of multivariable linear regressions where
each form of attention bias was regressed on polydrug use, sexual compulsivity, emotion
regulation difficulties, and executive attention. Additionally, I included interaction terms in these
models to examine if executive attention or emotion regulation moderated the associations
between sexual compulsivity or polydrug use and a specific form of attention bias. In these
analyses, the results were largely mixed and provided limited evidence to support the
hypothesized associations. In terms of sexual compulsivity and attention bias for sex content,
significant and positive associations were found for both orientation and disengagement bias in
the One Thousand Strong subsample but not in the Project Regulate sample. Further, in the One
Thousand Strong subsample only, the relationship between sexual compulsivity and orientation
bias for sex content was moderated by emotion dysregulation but not executive attention. In
terms of polydrug use and attention bias for drug stimuli, the results were consistent across both
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studies but neither study provided evidence to support an association between polydrug use and
attention bias for drug stimuli.
Taken together, the results from the present study suggest that some SMM with sexual
compulsivity may orient faster and have more difficulty with disengaging from sex content.
However, the lack of consistent findings across the two studies limits the interpretation of these
results. In terms of attention bias among polydrug users, there was no evidence to support an
attention bias for drug stimuli among polydrug users in either study. Interestingly, polydrug users
appeared to perform consistently faster and with equal accuracy across most conditions of the
visual probe paradigm (e.g., drug and sex conditions) compared to the control and sexual
compulsivity groups (as described in Chapter 8). This suggests that polydrug users, despite their
drug use, may have a strong ability to control their attention when it is goal directed.
The second set of analyses looked at the association between attention bias and TRB,
both directly and as moderators of the effects of sexual compulsivity and polydrug use on TRB.
In these analyses, I ran a series of multivariable negative binomial logistic regressions where
TRB was regressed on polydrug use, sexual compulsivity, orientation bias, and disengagement
bias. Interaction terms were also included in these models to examine the moderating effects of
each form of attention bias on the associations between polydrug use, sexual compulsivity, and
TRB. Similar to the first set of analyses, the results were mixed across the different types of bias,
the different samples, and depending on whether TRB was treated as a frequency or a
probability. Specifically, orientation bias and disengagement bias for sex stimuli were associated
with greater frequency of TRB in the Project Regulate sample. Orientation bias for sex stimuli
also moderated the association between sexual compulsivity and TRB in this sample. When TRB
was examined as a probability, orientation bias for sex stimuli remained a significant predictor of
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TRB and moderated the association between sexual compulsivity and TRB, but disengagement
bias for sex stimuli was not associated with TRB and did not moderate the relationship between
sexual compulsivity and probability of TRB. In contrast to the Project Regulate results, in the
One Thousand Strong subsample, orientation bias and disengagement bias were not associated
with the frequency or probability of TRB, but disengagement bias did moderate the association
between sexual compulsivity and frequency of TRB. Similar results were found when TRB was
examined as a probability. Finally, in terms of attention bias for drug stimuli in the Project
Regulate sample, orientation bias and disengagement bias were both positively associated with
frequency of TRB and moderated the association between polydrug use and frequency of TRB.
When TRB was treated as a probability, only orientation bias was associated with TRB and
neither type of attention bias moderated the association between polydrug use and TRB. In the
One Thousand Strong subsample, there was no evidence of any associations or moderating
effects of attention bias for drug stimuli on TRB.
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Chapter 11: General Discussion
It has been more than three decades since HIV was first discovered and significant
progress has been made in our understanding of psychological and behavioral factors that
contribute to HIV transmission. In the absence of a cure, preventing new infections remains a top
priority in the fight to eradicate HIV. SMM continue to represent a disproportionate rate of new
HIV infections in the United States and research suggests that several psychosocial conditions,
which also disproportionately affect these men, have high levels of comorbidity and work
synergistically to increase the burden of HIV in this community (Muñoz-Laboy, Martinez,
Levine, Mattera, & Isabel Fernandez, 2017; Mustanski et al., 2017; Parsons et al., 2017).
Collectively, these conditions operate as part of an HIV syndemic among SMM and identifying
individuals who experience multiple syndemic conditions has been an important strategy in
identifying those at greatest risk of acquiring HIV. However, more research is needed that
examines potential linking mechanisms (i.e., what factors share associations with multiple
syndemic conditions), that could serve as meaningful targets of intervention such that
improvement of these mechanisms would result in simultaneous improvements of multiple
syndemic conditions. As such, the first aim of my dissertation was to examine two selfregulatory processes – executive attention and emotion regulation – as linking mechanisms
between antecedent syndemic conditions and psychosocial syndemic outcomes, and the overall
impact on TRB.
Among the five identified syndemic conditions examined as part of my first aim, two of
these – sexual compulsivity and polydrug use – stand out as having behavioral symptoms that are
associated with increased HIV transmission risk (Muñoz-Laboy et al., 2017; Parsons et al., 2017;
Parsons, Rendina, Ventuneac, et al., 2016; Starks et al., 2014; Yu, Wall, Chiasson, & Hirshfield,

96
2014). As I described in the introductory chapters to this dissertation, sexual compulsivity and
substance use have been hypothesized as behaviors associated with difficulties with selfregulation, with some evidence to suggest that these behaviors may be employed in an effort to
regulate emotionality in the absence of alternative effective strategies (Carrico et al., 2012;
Pachankis, Rendina, et al., 2015). Further, deficits in aspects of executive functioning, including
abilities to direct attention toward goal directed stimuli, may also contribute to increased sexual
compulsivity and substance use (Field et al., 2009; Mechelmans et al., 2014). As such, the
second aim of my dissertation was to examine attention bias for drug and sex stimuli (i.e.,
difficulties in directing attention to goal driven stimuli in the presence of highly arousing drug
and sex stimuli) among SMM with sexual compulsivity and polydrug using SMM. Additionally,
I examined the influence of executive attention and emotion dysregulation on attention bias as
well as the influence of attention bias on HIV TRB.
Self-regulation and the HIV Syndemic
To examine Aim 1, I collected data as part of One Thousand Strong, a longitudinal cohort
of HIV-negative SMM. As part of their involvement in One Thousand Strong, participants
completed measures of syndemics and sexual behavior at baseline and each annual follow-up
assessment. For this dissertation, I added measures of emotion regulation and executive attention
to the 24-month assessment and utilized data collected as part of the baseline, 12-month, 24month, and 36-month assessments to examine my hypothesized longitudinal model. I estimated
two path models where executive attention and emotion regulation were each treated as
mediators of the associations between experiences of victimization (i.e., CSA-V and IPV-V) and
multiple psychosocial syndemic outcomes, including depression, sexual compulsivity, polydrug
use, and TRB. The two models differed in how TRB was analyzed with one model looking at the

97
frequency of TRB (e.g., aggregate number of condomless anal sex acts with male casual
partners) and the other looking at the probability of TRB (i.e., the proportion of the number of
condomless anal sex acts with male casual partners to the number of anal sex acts with male
casual partners). In both models, I examined the hypothesized direct effects, as well as
combined indirect effects, after adjusting for demographic covariates.
Results from my analyses for Aim 1 partially support six of the nine sets of hypotheses
and three sets of hypotheses were not supported. Partial support was found for the hypotheses
that IPV-V would be associated with greater difficulties with self-regulation, where IPV-V was
positively associated with emotion regulation difficulties but not with executive attention.
Similarly, emotion regulation difficulties were positively associated with depression and sexual
compulsivity but not with polydrug use, whereas executive attention was not associated with
these syndemic conditions. Except for polydrug use, emotion regulation difficulties mediated the
association between experiences of victimization and subsequent syndemic condition (i.e., sexual
compulsivity and depression).
The observed associations between emotion regulation difficulties and syndemic
conditions are consistent with previous research among SMM. Research has demonstrated
greater emotion regulation difficulties among SMM who have experienced trauma (Jerome,
Woods, Moskowitz, & Carrico, 2016). It is hypothesized that these traumatic experiences
contribute to hypervigilance and an over-reliance on maladaptive emotion regulation strategies
(Boroughs et al., 2015). Emotion regulation difficulties have also been associated with increased
risk of mood disorders and sexual compulsivity (Hatzenbuehler et al., 2008; Pachankis, Rendina,
et al., 2015). However, in contrast to my findings examining polydrug use, emotion regulation
difficulties have received significant support as a contributing factor in substance use more
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broadly in the general population (Aldao et al., 2010; Sloan et al., 2017) and some evidence
among SMM (Rogers et al., 2017). Potential explanations for this inconsistency are described
below.
Some researchers have hypothesized that emotion regulation difficulties contribute to a
range of psychopathology among SMM (Hatzenbuehler, 2009; Rogers et al., 2017). This
research suggests that SMM experience sexual minority stress, due to having a stigmatized
sexual identity, in addition to general stress, and this accumulation of stress adversely impacts
emotion regulation. Although the present study did not include measures of contextual factors,
such as sexual minority stress, previous research has emphasized the significant influence of
sexual minority stress on syndemic development among SMM (Feinstein, Goldfried, & Davila,
2012; Moody et al., 2017). Drawing from this previous research, the findings from the present
study suggest experiences of victimization that stem from these social hardships negatively
impact emotion regulation. In other words, sexual minority stress contributes to greater rates of
victimization among SMM and the results from this study suggest that this victimization is
associated with greater emotion regulation difficulties. Further, this increase in emotion
regulation difficulties contributes to a greater risk for other psychosocial syndemic outcomes,
including depression and sexual compulsivity. This is consistent with previous theoretical
accounts of the syndemic burden among SMM (Pachankis, 2015).
There are several possible explanations for why the hypothesized associations with
executive attention were not significant. First, executive attention and emotion regulation
difficulties were highly correlated, and it may be possible that any variance accounted for by
executive attention on the syndemic variables was shared by emotion regulation difficulties.
Research has highlighted the important role of attention in regulation of emotion and behavior
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(Webb et al., 2012). Specifically, executive attention is important in self-regulation when there
are conflicting demands on attention resources and the focus of attention needs to be directed
towards goal-relevant behavior. As reviewed in the introductory chapters, there are several lines
of research that support the importance of attention in emotion regulation (Bardeen et al., 2015;
Petersen & Posner, 2012; Swingler et al., 2015). Indeed, executive attention was negatively
associated with depression and sexual compulsivity at the bivariate level providing some support
for the importance of this process in linking syndemic conditions. In future analyses, I aim to
examine alternative models that consider the interactions between executive attention and
emotion regulation. I describe these analyses below.
Another explanation stems from the developmental research on attention. Reflexive
attention, attention that is directed towards novel stimuli, begins to develop from a very early age
whereas the development of executive attention continues into early adulthood (Hsu et al., 2015;
Reinholdt-Dunne et al., 2013). For example, research suggests that executive attention networks
undergo major development between the ages of four and six (Rothbart, Sheese, & Posner,
2007). This suggests that experiences of trauma that occur in early childhood, such as CSA-V,
could impact a developing executive attention system, potentially leading to greater difficulties
with executive attention in adulthood. For the present study, the assessment of IPV-V captured
victimization that occurred in the previous 12 months and the CSA-V factor included current
symptoms of traumatic stress associated with victimization. Further, the specific age at which the
CSA-V occurred was not assessed. As such, it is possible that an association between trauma and
executive attention would have been observed for traumatic experiences that occurred at younger
ages when executive attention abilities were still developing.
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Although there is evidence from previous research suggesting that substance use is a
significant risk factor for a range of social, emotional, and behavioral problems, the hypotheses
for polydrug use in my first aim were consistently not supported. The findings from the present
analyses are inconsistent with studies that have demonstrated associations between substance use
and trauma and emotion regulation (Boroughs et al., 2015). One potential explanation for the
inconsistent findings is that polydrug use was more broadly defined compared to some
operationalizations in previous research and the rates of substance use in the present study were
low. As mentioned in the early chapters of my dissertation, there is considerable variability in the
operationalization of substance use in HIV research, including syndemic research (Guadamuz et
al., 2014; Mimiaga, O’Cleirigh, et al., 2015; Mustanski et al., 2007; Parsons et al., 2017; Starks
et al., 2014). Previous research has demonstrated stronger effects of substance use in EMA
studies that assess concurrent substance use and emotional or behavioral health symptoms
(Green & Feinstein, 2012; Rendina, Moody, Ventuneac, Grov, & Parsons, 2015). Future research
should incorporate more nuanced assessments of substance use behavior, such as timeline follow
back or daily diaries, to allow a more nuanced examination of polydrug use.
The final set of hypotheses for Aim 1 were focused on the effects of syndemic conditions
and self-regulation on TRB. Again, TRB was examined in two different ways. In the first set of
analyses, TRB was examined as a count of the number of condomless anal sex acts with male
casual partners. In these analyses, IPV-V was indirectly associated with greater frequency of
TRB through emotion dysregulation, executive attention, depression, sexual compulsivity, and
polydrug use. Emotion dysregulation was associated with greater frequency of TRB through a
combined direct and indirect effect, but executive attention was not associated with frequency of
TRB. As mentioned previously, the lack of significant effects for executive attention may have
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been due to significant overlap and shared variance with emotion dysregulation. Sexual
compulsivity and polydrug use were also associated with frequency of TRB but depression was
not. When TRB was examined as a probability, only sexual compulsivity was associated with
TRB and the association was in an unexpected direction. Specifically, greater sexual
compulsivity was associated with a decreased probability of engaging in TRB during a sexual
encounter. Together, this suggests that IPV-V, emotion dysregulation, sexual compulsivity, and
polydrug use are associated with increased exposure, due to a greater number of risk events.
However, none of these variables, apart from sexual compulsivity, were associated with the
probability of TRB, suggesting that these factors do not influence the proportion of sexual events
where a person chooses to use a condom.
The analyses from the first model where TRB was treated as a frequency are consistent
with previous research that has demonstrated associations between sexual compulsivity and TRB
among SMM (Grov, Parsons, et al., 2010b; Parsons, Rendina, Ventuneac, et al., 2016). In
contrast, some evidence supports an association between depression and TRB and substance use
and TRB but these associations may be non-linear and inconsistent (Batchelder, Safren, Mitchell,
Ivardic, & O’Cleirigh, 2017). In fact, in the first published study on an HIV syndemic among
SMM, depression was not associated with TRB (Stall et al., 2003). Interestingly, in the second
set of analyses, where TRB was treated as a probability, sexual compulsivity was negatively
associated with TRB which is in contrast to the frequency analyses and previous research (Grov,
Parsons, et al., 2010b; Parsons, Rendina, Ventuneac, et al., 2016). The results from the present
study suggest important distinctions in HIV exposure risk and HIV-related decision making that
should be considered in future research.
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Overall, these results suggest that emotion regulation difficulties are positively associated
with IPV-V and that emotion regulation difficulties are associated with increased emotional and
behavioral problems associated with TRB. As such, emotion regulation may be a meaningful
target for interventions aimed at reducing the syndemic burden and associated TRB among
SMM. Further, executive attention appears to be a factor in successful emotion regulation
(Bardeen et al., 2015; Muris et al., 2008; Reinholdt-Dunne et al., 2009, 2013) which was
supported by the strong correlation between these two constructs. In general, the hypothesis that
experiences of IPV-V are associated with increased self-regulation difficulties was supported and
that these self-regulation difficulties help explain, in part, the associations between victimization
and emotional and behavioral problems associated with TRB. As such, self-regulatory resources
are likely taxed by these experiences of victimization, limiting an individual’s capacity for selfregulation of emotion and behaviors and contributing to greater failures in regulation of sexual
behavior.
Attention Bias for Drug and Sexual Stimuli
To examine Aim 2, I developed a visual probe paradigm to assess attention bias for drug
and sex stimuli using images from available online sources and the IAPS database. A labadministered version of the paradigm was used in Project Regulate whereas a web-administered
version of the paradigm was used in One Thousand Strong. As such, I was able to exert greater
control over the administration environment in the Project Regulate administration compared to
the One Thousand Strong administration. I calculated within-subject reaction time differences by
subtracting the mean reaction time for congruent trials from the mean reaction time for
incongruent trials. In the first step of my analyses I compared group differences in reaction
times. I examined attention bias for sex stimuli by comparing reaction times of SMM with sexual
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compulsivity to a SMM control group. Next, I examined attention bias for drug stimuli by
comparing reaction times of polydrug using SMM to a SMM control group. To assess for an
orientation bias, I used reaction time data from the orientation condition where the images were
displayed for a short duration (i.e., 100 ms). To assess for disengagement bias, I used reaction
time data from the disengagement conditions where the images were displayed for a longer
duration (i.e., 300 ms).
The results from bivariate analyses examining if SMM with sexual compulsivity exhibit
an attention bias for sex stimuli were mixed across the two sample. In Project Regulate,
significant differences were not observed for orientation or disengagement when comparing
SMM with sexual compulsivity to the SMM control group. However, in One Thousand Strong,
SMM with sexual compulsivity exhibited a significant orientation bias and disengagement bias
compared to the SMM control group. In other words, among SMM in the One Thousand Strong
sample, those with sexual compulsivity were faster at attending to sex stimuli and had greater
difficulty disengaging from sex stimuli compared to those in the control group. The results
across both studies remained the same in multivariable analyses that included interaction terms
to examine the moderating effects of emotion dysregulation and executive attention on the
association between sexual compulsivity and attention bias for sex stimuli. The results of
moderation analyses were generally non-significant apart from the interaction between emotion
regulation difficulties and sexual compulsivity in predicting an orientation bias for sex stimuli.
However, the direction of the observed interaction was in an unexpected direction and suggests
that SMM with sexual compulsivity experience increased attention bias problems at low levels of
emotion regulation problems compared to SMM with sexual compulsivity and high emotion
regulation problems as well as SMM without sexual compulsivity.
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In the final step of my analyses, I examined attention bias as predictors of TRB in both
samples of SMM. Similar to my analyses in Aim 1, I ran one model where TRB was treated as a
frequency and another model where TRB was treated as a probability for each set of analyses. In
Project Regulate, orientation and disengagement bias for sex stimuli were positively associated
with frequency of TRB. Further, orientation bias for sex stimuli moderated the association
between sexual compulsivity and frequency of TRB in this sample. When examining TRB as a
probability, orientation bias for sex stimuli was associated with probability of TRB and
moderated the association between sexual compulsivity and probability of TRB. Disengagement
bias for sex stimuli was not associated with probability of TRB. In terms of attention bias for
drug stimuli, orientation bias and disengagement bias were both positively associated with
frequency of TRB and moderated the association between polydrug use and frequency of TRB.
When TRB was treated as a probability, only orientation bias for drug stimuli was associated
with TRB. In the One Thousand Strong sample, there was limited evidence to suggest that
attention bias for drug or sex stimuli was associated with the frequency or probability of TRB.
Only disengagement bias for sex was observed to moderate the association between sexual
compulsivity and TRB, regardless of whether TRB was examined as a frequency or probability.
Previous research has demonstrated evidence of an attention bias for drug stimuli among
specific classes of substance users (Field & Cox, 2008). Some of this research has compared
users to non-users whereas other research has compared heavy users to non-users (Díaz-Batanero
et al., 2018; Vollstadt-Klein et al., 2011). In general, previous research has only incorporated
stimuli associated with one specific type of substance into visual probe paradigms. For example,
studies have look at attention bias for marijuana stimuli among marijuana users compared to
non-users (Field et al., 2006). My dissertation aimed to examine attention bias for drug stimuli
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more broadly, incorporating drug imagery representing various types of recreational drugs, and
examined this among polydrug using SMM compared to SMM who were not polydrug users.
The results from my dissertation did not support an attention bias for drug related stimuli among
polydrug using SMM which was inconsistent with my hypotheses based on the previous monosubstance attention bias research.
There are several possible explanations for why an attention bias for drug stimuli was not
observed among polydrug users compared to non-polydrug users. First, the control group
consisted of SMM who did not endorse recent polydrug use (defined as use of three or more
types of substances within a 90-day period). These men could have been currently using drugs or
had a history of drug use who likely would attend differently to drug related stimuli compared to
a group of men with no history of drug use. Further, in terms of the polydrug using group, I may
have observed different effects of drug use on attention if I had a group of polydrug users who
used multiple substances concurrently. As it stands, the men in this group could have been
mono-substance users, that used three different types of substances independently and with
relatively low frequency over the 90 days period that was assessed. Second, previous research
has been more consistent with heavy users compared to non-users and among individuals who
reported a substance use problem (Cox et al., 2006; Field & Cox, 2008; Field et al., 2009; Field
et al., 2016; Franken, 2003; Robbins & Ehrman, 2004; Rooke et al., 2008).. The present study
did not examine attention bias using a clinical population of substance users. Third, participants
rated each of the drug stimuli used in the paradigm and the neutral images differed significantly
from the target images in terms of valence where participants rated the drug images as more
negative compared to the neutral images. However, no significant differences were observed in
the arousal ratings of the two sets of drug images. Much of the previous attention bias research
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has examined bias among anxiety-related disorders using stimuli that is high in arousal and rated
as strongly negatively valenced (Cisler & Koster, 2010; Eysenck et al., 2007). I may have
observed different results were the sets of images more distinct in terms of arousal and valence.
Additional research is needed considering these possible explanations for the non-significant
findings of my dissertation. Building upon the present study, future research might consider
examining users of specific poly-substance combinations, using a narrower operationalization of
polydrug use, or tailoring the attention bias paradigm to display images that are more closely
matched to individual substance use preferences. Further, future attention bias may consider
examining the association between severity of use and attention to drug stimuli.
The mixed results of attention bias for sex stimuli provide some support to suggest that
an orientation bias and disengagement bias for sex content exists among SMM with sexual
compulsivity compared to SMM who did not endorse sexual compulsivity. Sexual compulsivity
is characterized by marked elevations in distress associated with sexual desires, impulses, and
behaviors (Parsons, Rendina, Ventuneac, et al., 2016). As such, these findings are consistent with
other research that examined attention bias to disorder-relevant stimuli among individuals with
some types of anxiety-relevant disorders (Cisler & Koster, 2010; Eysenck et al., 2007). Further,
my dissertation is the first study to examine attention bias in a sample of SMM and there are
some consistencies with previous research involving heterosexual populations (Banca et al.,
2016; Mechelmans et al., 2014).
However, the results of my dissertation were not consistent across the two samples of
SMM. One possible explanation is that the samples differed in terms of how sexually arousing
they rated the sexual images compared to the neutral images. Both samples rated the sexual
images as significantly more positive and arousing compared to the neutral images. However, in
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the One Thousand Strong sample, where attention bias for sexual images was observed, the
sexual images were observed as significantly more sexually arousing compared to the neutral
images. In the Project Regulate sample no significant differences were observed in the sexual
arousal ratings. A possible explanation for this could be that men in Project Regulate have
greater exposure to sexual content and require content with higher arousal. In fact, greater rates
of sexual activity were observed among this sample compared to the One Thousand Strong
sample which may have resulted in a Project Regulate sample that is more habituated to sexual
imagery. Additionally, the environment in which the stimuli was administered may have been a
factor where the lab environment may not have been a context conducive of sexual arousal
compared to the home environment for the One Thousand Strong sample.
Another possible explanation for the discrepant findings is that the neutral images that
were paired with the target sexual images all depicted men engaged in non-sexual behavior. It is
possible that the pull for attention is strong in any image depicting men which may have resulted
in a less pronounced effect of attention bias than if I was to compare the target images to images
that did not include potential sexual partners (e.g., inanimate objects). As such, this may have
resulted in smaller effects of attention bias in both samples with less power to detect smaller
effects in the Project Regulate sample compared to the One Thousand Strong sample due to the
smaller sample size. However, recruitment efforts for Project Regulate resulted in over-sampled
subgroups of SMM with sexual compulsivity and SMM who engage in polydrug use to obtain
more reliable estimates of attention bias in these groups. Further, in theory, there would be fewer
confounding factors in the data from the Project Regulate sample due to the controlled
environment where the visual probe task was administered, and I anticipated being able to detect
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a purer effect of attention bias in this sample. More research is needed that examines attention
bias for sexual imagery with these considerations in mind.
The findings from the One Thousand Strong sample suggest that SMM with sexual
compulsivity attend to sex stimuli in a way that may contribute to their self-reported difficulties
with regulating their sexual thoughts, desires, and behaviors. Specifically, in this sample, these
results suggest that sexual stimuli receive priority when orienting attention and continues to pull
for attention making in difficult to disengage, resulting in reduced performance in directing
attention to non-sexual related goals. However, given the inconsistencies across the two samples
and the lack of previous research among SMM, more research is needed to understand the
relationship between sexual compulsivity and attention bias for sex stimuli.
The final set of results that examined the influence of attention bias on TRB produced
mixed results but provide some evidence to suggest attention bias is associated with increased
TRB. Specifically, there was consistent evidence to suggest that difficulties in disengaging from
sex stimuli is associated with increased TRB. Although inconsistent across the two samples,
there was some evidence to suggest that a bias in orienting toward sex stimuli is associated with
increased TRB. These findings are consistent with research that suggests an association between
risky sexual behavior and increased responsiveness to sex stimuli (Prause et al., 2015). This
research suggests that individuals with increased responsiveness to sex stimuli have a highly
responsive sexual drive and are more focused on the hear-and-now when it comes to sexual
behavior. In the present study, it may be that the men who exhibited attention bias to sex stimuli
were also more likely to be focused on the here-and-now when they encountered sex stimuli,
resulting in decreased attention to the future-oriented sexual health goals associated with safer
sexual behaviors.
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There was also evidence in the Project Regulate sample but not the One Thousand Strong
sample that attention bias for drug stimuli was associated with increased TRB. One possible
explanation is that attention bias for drug stimuli leads to increased drug craving and drug use
(Field & Cox, 2008; Field et al., 2009; Streeter et al., 2007; Waters et al., 2003), and therefore
increases in TRB are a result of increased drug use. Another possible explanation is that attention
bias and TRB are influenced by similar underlying processes (e.g., executive attention,
impulsivity). However, in the present study, executive attention was not associated with attention
bias.
Previous research has identified associations between attention bias to drug stimuli and
subjective craving in substance using populations (Field et al., 2014). Further, research has
identified significant overlap in enhanced brain activity in response to sexual stimuli among
individuals with sexual compulsivity compared to responses to drug stimuli among individuals
with a drug addiction (Voon et al., 2014). The present study suggests an association may exist
between sexual compulsivity and attention bias for sex stimuli. Drawing support from the
previous research on attention bias in addiction, the results from the present study suggest that
individuals truly do experience difficulties with self-regulation in the context of sexual stimuli
and that these difficulties may be like other addictive behaviors. This suggests that sexual
compulsivity may be a meaningful diagnosis given the observed difficulties and self-reported
distress surrounding these difficulties.
Reviews of psychosocial risk factors associated with HIV have called for transdiagnostic
approaches that efficiently address related problems in a parsimonious intervention
(Hatzenbuehler, 2009; Pachankis, 2015). This call for transdiagnostic treatments is particularly
relevant when considering the syndemic burden among SMM and the associated HIV
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transmission risk (Guadamuz et al., 2014). The syndemic model has been a useful framework for
understanding the impact that multiple epidemics can have on rates of HIV infection in a
population, and syndemic research has provided significant support to suggest that several
epidemics affecting SMM are more than comorbidities(Tsai & Burns, 2015). Rather, this
evidence suggests that these epidemics are mutually enhancing and that treatments may need to
address multiple syndemic conditions simultaneously in order to successfully reduce the
syndemic load among SMM (Guadamuz et al., 2014). The benefit of examining the HIV
syndemic at the population level is that it highlights the need for structural level interventions
that address the social and economic hardships that drive the syndemic burden in a population.
Specifically, preventative interventions are needed that address heterosexist stigma and the
associated sexual minority stress in the general population.
In the absence of these macro level interventions addressing structural stigma,
psychological interventions are needed that treat the syndemic burden at the individual level, and
research is important for identifying targets for treatment that are associated with multiple
syndemic conditions. As such, my dissertation examined three mechanisms—executive attention,
emotion regulation, and attentional bias—as potential targets for syndemic focused interventions
and for which interventions already exist that improve deficits in these domains (Bar-Haim,
2010; Beard, Sawyer, & Hofmann, 2012; Fresco, Mennin, Heimberg, & Ritter, 2013; Wadlinger
& Isaacowitz, 2011). Based on my findings, these interventions may inform the development of
a new intervention that can reduce the burden of multiple syndemic factors as well as HIV
among SMM. Specifically, my results suggest that interventions aimed at improving emotion
regulation will result in meaningful reductions in syndemic burden and HIV transmission risk
among SMM. Additionally, consistent with previous research my dissertation provides some
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support for treatment that focuses on improving executive attention to help SMM more
effectively regulate their emotions and regulate their behaviors to engage in more goal-directed
behavior.
Limitations and Future Directions
The results of my dissertation should be considered in light of some limitations. First, in
the longitudinal model analyzed in Aim 1, I conceptualized CSA-V and IPV-V as antecedent
syndemic conditions and depression, sexual compulsivity, and polydrug use as psychosocial
outcomes, with emotion regulation and executive attention as proposed mediators between the
antecedents and outcomes. Although previous research has conceptualized victimization as a
significant contributor to the examined syndemic outcomes, the temporality and directionality of
the associations in my model could be conceptualized in reverse or as bidirectional. For example,
previous research suggests that the association between IPV-V and substance abuse is
bidirectional (Edwards, Sylaska, & Neal, 2015). In my future research, I will assess each
syndemic condition, self-regulatory process, and TRB across all time points to better understand
the associations between these variables over time. Additionally, I will aim to incorporate
contextual sexual minority stress factors as baseline factors given the important role these social
hardships play in syndemic development.
Second, my measures of emotion regulation and executive attention relied on self-report
measures and the validity of self-reported self-regulation could have been bolstered by the
inclusion of task-based performance measures of self-regulation. I developed multiple visual
probe paradigms based on the designs of previous attention bias research for drug and sex related
attention bias. The validity of these paradigms in assessing attention-based performance would
have been bolstered by the inclusion of an additional empirically validated attention-based task.
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For example, previous research has included the Attention Network Test that is designed to test
the three networks of attention: alerting, orienting, and executive attention (Fan, McCandliss,
Sommer, Raz, & Posner, 2002). Had this task been administered, within subject comparisons
could have been made between performance on the attention bias tasks and performance on a
task of general attention abilities. Further, I would have been able to adjust for task-based
attentional performance in the absence of sexual or drug related stimuli. However, some research
suggests that task-based performance measures of self-regulation are no better predictors
compared to self-report (Eisenberg et al., 2019).
A third limitation is related to the operationalization and measurement of polydrug use.
As mentioned, there is a lot of variability in how polydrug use has been operationalized in
previous syndemic research. Further, research has demonstrated that day level substance use is a
better predictor of sexual risk behavior compared to aggregate frequency of substance use
(Rendina et al., 2015). In the present study, I based my operationalization of polydrug use on the
most frequently used definition of polydrug use in the syndemic literature (Parsons et al., 2012;
Parsons et al., 2017; Parsons et al., 2015; Stall et al., 2003). As such, the generalizability of the
results may be limited to other forms of polydrug users (e.g., those who use multiple types of
drugs concurrently). Arguably, a narrower definition of polydrug use would have made
recruitment efforts more difficult. That said, research is needed to compare different
operationalizations of polydrug use to determine which definition has the strongest associations
with other syndemic conditions and greatest predictability for TRB. Further, future research
could compare different operationalizations of polydrug use on attention bias for drug related
stimuli.
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To address the above limitations, I aim to incorporate ecological momentary assessments
(EMA) of mood, substance use, and sexual behavior in my future research. EMA would enable
me to conduct a more nuanced analysis of the temporality and directionality of substance use and
sexual behavior, as well as the impact of mood on these behaviors. Specifically, EMA would
enable me to analyze the different operationalizations of polysubstance use, including concurrent
use, to understanding the effects of polysubstance use on sexual behavior. Further, EMA is
considered the gold-standard when examining mood, substance use, and sexual risk behavior
because it captures information at the day-level and is less susceptible to recall bias. In this
research, attention measures could be assessed at baseline and the role of attention could be
further examined as predictors of day-level self-regulation.
An additional limitation is related to the stimuli used in the visual probe paradigm.
Images were drawn from the IAPS database when possible, but this dataset only includes a few
images depicting drugs or drug use and a few images of nude men. All images depicting sexual
activity depicted male-female partnerships. Given the limitations of the IAPS database,
additional images were selected from available online sources (e.g., Tumblr, google) to create
the image pairs needed for the visual probe paradigm. The images selected from online sources
were each rated by a team of researchers in the lab in order to use images that would be
perceived as highly arousing and strongly valenced. However, unlike the IAPS images, I did not
have normative data for the online based images. That said, participants rated each image at the
end of the study and the aggregate image ratings for the images used in each condition are
reported in the appendix (Table C and D). It is possible that some of the publicly available
images were familiar to some of the participants and the novelty for these familiar images would
have been reduced. This may have affected attentional performance on these tasks as research
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has demonstrated preferential attention for novel stimuli (Johnston, Hawley, Plewe, Elliott, &
DeWitt, 1990).
I made significant effort to match the visual probe paradigm used in the Project Regulate
study to the visual probe paradigm used in the One Thousand Strong study, including the use of
identical stimuli and identical response instructions. However, there were also differences across
the two studies, including the physical environment where the task was administered, and the
software platform used for administration. In the One Thousand Strong study, the paradigm was
administered online in a location that was comfortable and private for the participation (e.g.,
home or private office) but there is a greater risk of confounding factors influencing reaction
time data due to distractions from the home environment, variability in the size of the monitor
used at home, and variable computer processing speeds. I was unable to assess and control for
these factors in my analyses. The Project Regulate study was administered in a more controlled
environment where the environment was consistent across participants with minimal distractions,
and the display and computer were held constant across participants. As such, there are
additional confounds to consider in light of the results in the One Thousand Strong sample.
Alternatively, the results for the One Thousand Strong study may be more generalizable to real
world performance given that this task was administered in an environment that was familiar to
them.
In terms of generalizability, the two studies used samples of HIV-negative SMM, and the
results may not generalize to HIV-positive SMM. Some research suggests that HIV viral load is
associated with increased risk for cognitive impairment (Becker et al., 2009)and future research
is needed to understand the role of executive attention in emotion regulation and regulation of
behavior in HIV-positive SMM. As mentioned, the populations in the two studies were not
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clinical populations and the implications are limited in understanding attention bias in samples of
SMM with a substance use disorder. Further, sexual compulsivity and hypersexuality are not in
the DSM-5 and more research is needed to determine if hypersexuality is a disorder. There were
also some key demographic differences across the two samples. Of note, the One Thousand
Strong sample was significantly less diverse in terms of race/ethnicity, socioeconomic status, and
relationship status compared to the Project Regulate sample. As such, the results from Aim 1 and
the One Thousand Strong results from Aim 2 may not be as generalizable to racial/ethnic
minority SMM, men who have received less education or make a lower income, and men who
are single.
Conclusions
SMM remain disproportionately affected by HIV due to the impact of multiple mutually
enhancing epidemics. The results from my dissertation suggest that emotion regulation mediates
the associations between several of these epidemics and is an important target for individual
psychological interventions. Improvements in emotion regulation may be beneficial in
simultaneously reducing the impact of multiple epidemics. Further, the results from my
dissertation provide some support to suggest these interventions also need to target skills for
regulating attention. Researchers should capitalize on existing interventions aimed at improving
emotion regulation skills, particularly among SMM with histories of trauma, to reduce the
syndemic burden and associated HIV transmission risk among SMM.
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Tables 1 through 19
Table 1
Demographic characteristics of the One Thousand Strong analytical sample (Aim 1)
Male Casual Partner
Full Sample
Male Casual Partner
Condomless Anal Sex
(N=922)
Anal Sex Acts
Acts
111111111111111111111111 n
%
Med IQR H/U (p)
Med IQR
H/U (p)
Sexual Orientation
Gay or Lesbian
879 95.3
0.0 0-3 20472.50
0.0 0-2 20482.50
(.277)
Bisexual
43 4.7
1.0 0-6 (.314)
0.0 0-3
Race/Ethnicity
Black/African American
75 8.1
2.0 0-6
0.0 0-2
Hispanic/Latino
116 12.6
1.0 0-3.5
0.0 0-2
12.27
6.88
White
651 70.6
0.0 0-3
0.0 0-2
(.015)
(.143)
Multiracial
30 3.3
1.0 0-5
1.0 0-4
Other
50 5.4
0.5 0-3
0.0 0-1
Education
HS Diploma, GED, or less
62 6.7
0.5 0-4
0.0 0-2
0.67
2.98
Some College or Enrolled
323 35.0
0.0 0-3
0.0 0-1
(.716)
(.225)
4-year Degree or more
537 58.2
0.0 0-4
0.0 0-2
Employment
Unemployed
147 15.9
0.0 0-3
0.0 0-1
0.59
2.27
Part-time
149 16.2
0.0 0-3
0.0 0-2
(.745)
(.321)
Full-time
626 67.9
0.0 0-4
0.0 0-2
Income
Less than $19,999
170 18.4
1.0 0-3
0.0 0-2
0.61
0.63
$20,000 to $74,999
311 33.7
0.0 0-4
0.0 0-2
(.736)
(.729)
$75,000 or more
441 47.8
0.0 0-4
0.0 0-2
Relationship Status
Single
430 46.6
2.0 0-6 66784.00
1.0 0-3 75.690.50
(.000)
Partnered
492 53.4
0.0 0-1 (.000)
0.0 0-0
Current PrEP Use
No
723 78.4
0.0 0-2 108597.50
0.0 0-1 109126.50
(.000)
Yes
199 21.6
4.0 1-12 (.000)
2.0 0-8
Note. N=922. H= Kruskal-Wallis H Test. U=Mann-Whitney U Test.

Table 2
Correlation coefficients among key variables in the One Thousand Strong analytical sample (Aim 1)
11
1
2
3
4
5
6
7
8
9
10
***
***
***
***
*
1. Age
─
0.00
-0.14
-0.03
0.15
-0.19
-0.18
0.04
-0.06
-0.08
-0.05
2. Childhood Sexual Abuse
0.00
─
0.04
0.08*
-0.05
0.07*
0.15*** 0.12*** 0.03
0.03
0.02
***
***
*
**
***
3. Physical IPV-V
-0.13
0.04
─
0.44
-0.08
0.10
0.11
0.03
0.02
0.03
0.04
4. Psychological IPV-V
-0.03
0.08*
0.44***
─
-0.02
0.12*** 0.16*** 0.10** 0.04
0.03
0.03
***
***
***
***
5. Executive Attention
0.15
-0.06
-0.06
-0.02
─
-0.49
-0.37
-0.20
-0.06
-0.03
-0.04
***
*
**
***
***
***
***
6. Emotion Dysregulation
-0.19
0.07
0.10
0.13
-0.49
─
0.72
0.36
0.04
0.05
0.05
7. Depression
-0.19*** 0.13*** 0.11*** 0.14*** -0.37*** 0.72***
─
0.32*** 0.05
0.09** 0.11***
8. Sexual Compulsivity
0.02
0.12*** 0.03
0.13*** -0.22*** 0.38*** 0.32***
─
0.02
0.18*** 0.16***
*
9. Polydrug Use
-0.06
0.03
0.02
0.04
-0.07
0.04
0.06
0.03
─
0.16*** 0.15***
9. Anal Acts
-0.04
0.03
0.04
0.04
0.00
0.06
0.07*
0.19*** 0.12***
─
0.84***
10. Condomless Anal Acts
-0.04
0.05
0.08*
0.07*
-0.03
0.10** 0.12*** 0.19*** 0.14*** 0.88***
─
Mean
40.33
0.36
0.06
0.13
2.88
71.30
14.42 15.39
0.04
3.84
2.52
Median
39.00
0.00
0.00
0.00
2.90
66.00
11.00 14.00
0.00
0.00
0.00
SD
13.67
0.24
0.24
0.34
0.42
22.89
11.56
5.66
0.19
10.36
7.74
IQR
28-52
0-1
0-0
0-0
2.6-3.2 54-84
5-22
11-17
0-0
0-3.3
0-2
*
**
***
Note. N=922. p < 0.05. p < 0.01. p < 0.001. IPV-V = intimate partner violence victimization. Pearson's r below the diagonal.
Spearman's 𝜌 above the diagonal.
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Table 3
Structural equation model coefficients predicting condomless anal sex with casual partners
Without Offset
With Offset
B
SE
β
B
SE
β
Measurement Model
Childhood Sexual Abuse Factor (CSA-V)
Experience of Abuse
1.00
-- 0.47 ***
1.00
-- 0.45 ***
***
PTSD 1
2.46 0.63 0.67
2.51 0.64 0.66 ***
PTSD 2
2.10 0.54 0.64 ***
2.15 0.55 0.64 ***
***
PTSD 3
3.75 0.89 0.85
3.85 0.93 0.84 ***
PTSD 4
3.22 0.81 0.73 ***
3.29 0.83 0.72 ***
Intimate Partner Violence Factor (IPV-V)
Psychological Violence
1.00
-- 0.53 ***
1.00
-- 0.52 ***
Physical Violence
2.22 0.55 0.83 ***
2.34 0.56 0.86 ***
Structural Model (Direct Effects)
CSA-V → Executive Attention
-0.32 0.20 -0.17
-0.34 0.21 -0.18 †
IPV-V → Executive Attention
0.01 0.14 0.00
0.02 0.14 0.01
CSA-V → Emotion Dysregulation
13.32 8.60 0.13
14.53 9.20 0.14
IPV-V → Emotion Dysregulation
21.37 7.53 0.12 **
21.27 7.52 0.12 **
*
CSA-V → Depression
6.79 3.40 0.13
7.23 3.55 0.14 *
IPV-V → Depression
4.79 2.66 0.05 †
4.76 2.64 0.05 †
Executive Attention → Depression
0.04 0.76 0.00
0.07 0.77 0.00
Emotion Dysregulation → Depression
0.34 0.01 0.67 ***
0.34 0.01 0.67 ***
CSA-V → SC
4.04 1.99 0.16 *
4.31 2.09 0.14 *
IPV-V → SC
2.52 1.82 0.06
2.59 1.79 0.05
Executive Attention → SC
-0.40 0.50 -0.03
-0.38 0.50 -0.03
***
Emotion Dysregulation → SC
0.09 0.01 0.35
0.09 0.01 0.35 ***
CSA-V → Polydrug Use
0.02 0.05 0.03
0.02 0.05 0.03
IPV-V → Polydrug Use
0.05 0.06 0.04
0.06 0.06 0.04
Executive Attention → Polydrug Use
-0.03 0.02 -0.07 †
-0.03 0.02 -0.07 †
Emotion Dysregulation → Polydrug Use 0.00 0.00 -0.01
0.00 0.00 -0.01
CSA-V → CAS
-0.62 1.38 -0.13
0.18 0.29 0.01
IPV-V → CAS
1.40 1.15 0.16
0.25 0.31 0.01
Executive Attention → CAS
0.03 0.25 0.01
-0.05 0.10 -0.01
Emotion Dysregulation → CAS
0.00 0.01 0.03
0.00 0.00 0.01
Depression → CAS
0.01 0.01 0.13
0.01 0.01 0.03
*
SC → CAS
0.04 0.02 0.22
-0.02 0.01 -0.03 *
*
Polydrug Use → CAS
0.88 0.38 0.15
0.07 0.12 0.00
Covariance
CSA-V with IPV-V
Executive Attention with Emotion
Dysregulation

0.01 0.00 0.22
-3.94 0.34 -0.46

**
***

0.01 0.00 0.21
-3.93 0.35 -0.46

*
***
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Indirect Effects
CSA-V → Depression
4.47 2.82 0.09
4.87 3.00 0.09
**
IPV-V → Depression
7.20 2.57 0.08
7.16 2.56 0.08 **
CSA-V → SC
1.27 0.77 0.05 †
1.38 0.82 0.05 †
**
IPV-V → SC
1.83 0.71 0.04
1.82 0.71 0.04 *
CSA-V → Polydrug Use
0.01 0.01 0.01
0.01 0.01 0.01
IPV-V → Polydrug Use
0.00 0.01 0.00
0.00 0.01 0.00
CSA-V → CAS
0.41 0.28 0.04
0.05 0.07 0.00
IPV-V → CAS
0.42 0.17 0.02 *
0.06 0.06 0.00
Executive Attention → CAS
-0.04 0.03 -0.01
0.00 0.01 0.00
Emotion Dysregulation → CAS
0.01 0.01 0.08
0.00 0.00 0.01
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=922. Models adjusted for age, sexual
orientation, race/ethnicity, education, income, relationship status, and PrEP use. CAS =
condomless anal sex; SC = sexual compulsivity. Offset = ln (anal sex acts + .01).

Table 4
Demographics across key variables (Project Regulate; Aim 2)
Full Sample
Control
(N=93)
(n=33)
n
%
n
%
Sexual Orientation
Gay
85
91.4
32 97.0
Bisexual
8
8.6
1
3.0
Race/Ethnicity
Black/African American
13
14.0
7 21.2
Hispanic/Latino
21
22.6
6 18.2
White
35
37.6
11 33.3
Multiracial
11
11.8
4 12.1
Other
13
14.0
5 15.2
Education
HS Diploma, GED, or less
7
7.5
0
0.0
Some College or Enrolled
24
25.8
7 21.2
4-year Degree or more
62
66.7
26 78.8
Employment
Unemployed
15
16.1
4 12.1
Part-time
32
34.4
14 42.4
Full-time
46
49.5
15 45.5
Income
Less than $19,999
20
21.5
9 27.3
$20,000 to $74,999
36
38.7
10 30.3
$75,000 or more
37
39.8
14 42.4
Relationship Status
Single
66
71.0
20 60.6
Partnered
27
29.0
13 39.4

SC
(n=30)
n
%

Polydrug Use
(n=30)
n
%

Χ2
(p)

25
5

83.3
16.7

28
2

93.3
6.7

3.93
(.140)

6
8
9
2
5

20.0
26.7
30.0
6.7
16.7

0
7
15
5
3

0.0
23.3
50.0
16.7
10.0

10.36
(.240)

5
10
15

16.7
33.3
50.0

2
7
21

6.7
23.3
70.0

8.87
(.064)

6
10
14

20.0
33.3
46.7

5
8
17

16.7
26.7
56.7

2.23
(.693)

9
14
7

30.0
46.7
23.3

2
12
16

6.7
40.0
53.3

9.18
(.057)

23
7

76.7
23.3

23
7

76.7
23.3

2.67
(.264)
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Table 5
Demographics across key variables (One Thousand Strong substudy; Aim 2)
Sexual
Full Sample
Control
Compulsivity
(N=439)
(n=364)
(n=34)
n
%
n
%
n
%
Sexual Orientation
Gay
418
95.2
346 95.1
32
94.1
Bisexual
21
4.8
18
4.9
2
5.9
Race/Ethnicity
Black/African American
28
6.4
23
6.3
1
2.9
Hispanic/Latino
68
15.5
54 14.8
6
17.6
White
299
68.1
253 69.5
22
64.7
Multiracial
19
4.3
16
4.4
1
2.9
Other
25
5.7
18
4.9
4
11.8
Education
HS Diploma, GED, or less
22
5.0
20
5.5
1
2.9
Some College or Enrolled
128
29.2
106 29.1
7
20.6
4-year Degree or more
289
65.8
238 65.4
26
76.5
Employment
Unemployed
79
18.0
68 18.7
4
11.8
Part-time
54
12.3
40 11.0
5
14.7
Full-time
306
69.7
256 70.3
25
73.5
Income
Less than $19,999
57
13.0
42 11.5
8
23.5
$20,000 to $74,999
147
33.5
124 34.1
9
26.5
$75,000 or more
235
53.5
198 54.4
17
50.0
Relationship Status
Single
196
44.6
155 42.6
16
47.1
Partnered
243
55.4
209 57.4
18
52.9

Polydrug
Users (n=41)
n
%

Χ2
(p)

40
1

97.6
2.4

.606
(.739)

4
8
24
2
3

9.8
19.5
58.5
4.9
7.3

5.64
(.687)

1
15
25

2.4
36.6
61.0

3.38
(.497)

7
9
25

17.1
22.0
61.0

5.16
(.271)

7
14
20

17.1
34.1
48.8

4.87
(.301)

25
16

61.0
39.0

5.13
(.077)
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Table 6
Reaction times by group (Project Regulate)
Full Sample
(N=93)
M
SD

Control
(n=33)
M
SD

SC
(n=30)
M
SD

Polydrug Use
(n=30)
M
SD

Control vs.
SC
F (p)

Control vs.
Polydrug
Users
F (p)

SC vs.
Polydrug
Users
F (p)
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Sex Short
Full
614.65 128.43 633.41 108.99 648.17 168.58 560.48 78.73
0.17 (0.679)
9.11 (0.004)
6.66 (0.012)
0.19 (0.667)
7.83 (0.007)
6.21 (0.016)
Incongruent 615.55 132.34 633.35 115.17 649.19 172.64 562.34 81.63
0.11 (0.745)
9.55 (0.003)
6.21 (0.016)
Congruent 617.14 131.95 637.95 108.06 649.76 174.03 561.62 85.32
Neutral
595.36 123.72 610.45 106.40 629.37 161.84 544.75 75.97
0.31 (0.582)
7.81 (0.007)
6.72 (0.012)
Target
626.98 133.54 647.71 120.71 660.84 169.02 570.32 83.27
0.13 (0.722)
8.60 (0.005)
6.92 (0.011)
Sex Long
613.17 134.60 617.29 113.34 669.97 162.45 551.82 98.31
2.26 (0.138)
5.94 (0.018) 11.62 (0.001)
Full
1.80 (0.185)
5.59 (0.021) 10.55 (0.002)
Incongruent 612.11 136.34 617.70 118.95 665.79 164.12 552.26 98.52
Congruent 619.16 139.40 627.18 123.63 674.52 163.91 554.97 102.01
1.69 (0.198)
6.32 (0.015) 11.50 (0.001)
Neutral
591.93 123.69 592.09 101.94 645.88 146.66 537.79 97.54
2.90 (0.094)
4.65 (0.035) 11.30 (0.001)
Target
624.95 146.85 622.25 110.34 694.34 187.66 558.51 101.02
3.53 (0.065)
5.68 (0.020) 12.19 (0.001)
Drug Short
607.07 150.89 627.84 163.64 655.14 164.52 536.15 86.75
0.44 (0.512)
7.5 (0.008)
12.28 (0.001)
Full
Incongruent 608.90 149.80 629.64 158.70 655.96 167.27 539.03 87.09
0.41 (0.524)
7.67 (0.007) 11.54 (0.001)
Congruent 609.21 158.73 633.69 176.73 657.25 166.94 534.24 93.35
0.29 (0.589)
7.57 (0.008) 12.41 (0.001)
Neutral
600.73 145.32 622.98 158.52 647.64 156.71 529.35 81.23
0.38 (0.538)
8.44 (0.005) 13.47 (0.001)
605.80 153.32 618.08 162.38 656.98 175.51 541.10 86.40
0.84 (0.364)
5.36 (0.024) 10.53 (0.002)
Target
Drug Long
Full
583.04 123.87 588.88 95.79 633.01 159.38 526.64 85.05
1.81 (0.183)
7.38 (0.009)
10.4 (0.002)
Incongruent 579.70 121.50 586.26 101.03 625.35 151.85 526.83 86.10
1.47 (0.230)
6.25 (0.015)
9.56 (0.003)
Congruent 584.28 122.85 592.72 97.44 630.68 156.68 528.59 85.67
1.36 (0.248)
7.63 (0.008)
9.80 (0.003)
580.25 133.98 585.27 94.69 638.26 178.28 516.72 87.09
2.23 (0.141)
8.89 (0.004) 11.26 (0.001)
Neutral
589.80 129.54 589.86 92.66 647.32 170.28 532.21 88.93
2.84 (0.097)
6.32 (0.015) 10.77 (0.002)
Target
Note. Only counting correct trials. Excluding participants whose accuracy was less than chance (50%). SC= sexual compulsivity.

Table 7
Reaction times by group (One Thousand Strong substudy)
Full Sample
(N=439)
M
SD

Control
(n=364)
M
SD

SC
(n=34)
M
SD

Polydrug
Users (n=41)
M
SD

Control vs.
SC
F (p)

Control vs.
Polydrug
Users
F (p)

SC vs.
Polydrug
Users
F (p)
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Sex Short
Full
621.94 112.73 627.75 110.43 611.28 143.99 579.19 95.36
0.65 (0.419)
7.31 (0.007)
1.33 (0.252)
Incongruent 626.33 116.30 631.44 111.00 623.40 173.43 583.36 96.72
0.15 (0.703)
7.08 (0.008)
1.59 (0.211)
Congruent
618.03 111.67 624.37 111.34 602.09 125.32 574.93 92.80
1.22 (0.270)
7.49 (0.006)
1.16 (0.285)
Neutral
601.18 116.06 606.90 113.19 596.32 153.87 554.49 95.71
0.25 (0.615)
8.13 (0.005)
2.07 (0.155)
Target
642.11 120.99 648.32 119.95 621.51 138.68 604.06 107.93
1.51 (0.220)
5.11 (0.024)
0.38 (0.542)
Sex Long
Full
624.68 110.24 630.28 106.29 626.21 151.80 573.71 92.66
0.04 (0.838) 10.69 (0.001) 3.39 (0.070)
Incongruent 630.14 114.14 635.10 107.84 641.06 175.15 577.08 92.65
0.08 (0.772) 10.95 (0.001) 4.10 (0.047)
Congruent
621.36 111.41 627.66 108.67 613.98 141.02 571.53 96.77
0.47 (0.495) 10.04 (0.002) 2.37 (0.128)
Neutral
602.27 105.95 607.40 100.71 607.53 154.36 552.34 91.66
0.00 (0.994) 11.21 (0.001) 3.68 (0.059)
Target
643.10 119.32 648.70 116.46 642.16 157.17 594.17 98.43
0.09 (0.762)
8.32 (0.004)
2.60 (0.111)
Drug Short
Full
607.37 107.36 612.19 103.19 613.74 159.12 559.27 78.01
0.01 (0.937) 10.12 (0.002) 3.73 (0.057)
Incongruent 608.14 108.25 612.72 103.74 617.38 162.92 559.83 78.02
0.06 (0.813) 10.01 (0.002) 4.02 (0.049)
Congruent
606.66 109.44 611.58 104.97 614.37 163.45 556.58 79.17
0.02 (0.889) 10.57 (0.001) 4.00 (0.049)
Neutral
605.83 111.80 611.31 109.05 604.46 153.58 558.31 83.00
0.11 (0.737)
9.09 (0.003)
2.74 (0.102)
Target
608.71 106.98 613.28 102.92 614.62 155.34 563.28 83.41
0.01 (0.945)
9.00 (0.003)
3.33 (0.072)
Drug Long
Full
608.19 100.84 611.99 97.98 606.98 133.22 575.48 91.38
0.08 (0.783)
5.18 (0.023)
1.46 (0.230)
Incongruent 609.74 102.94 614.00 101.43 606.03 127.79 574.93 88.16
0.18 (0.669)
5.61 (0.018)
1.55 (0.218)
Congruent
607.17 101.96 611.09 98.06 607.44 144.31 572.16 89.34
0.04 (0.843)
5.91 (0.016)
1.68 (0.199)
Neutral
603.96 101.69 606.65 97.39 605.49 133.82 578.73 107.95
0.00 (0.949)
2.96 (0.086)
0.92 (0.341)
Target
611.62 105.73 615.51 103.23 608.76 133.06 579.39 99.46
0.13 (0.723)
4.54 (0.034)
1.19 (0.278)
Note. Only counting correct trials. Excluding participants whose accuracy was less than chance (50%). SC= sexual compulsivity.

Table 8
Accuracy by group (Project Regulate)
Full Sample
(N=93)
M
SD

SC
(n=30)
M
SD

Control vs.
SC
F (p)

Control vs.
Polydrug
Users
F (p)

SC vs.
Polydrug
Users
F (p)

0.97
0.97
0.97
0.98
0.97

0.04
0.05
0.05
0.05
0.05

0.98
0.98
0.98
0.99
0.98

0.02
0.03
0.03
0.03
0.02

0.96
0.96
0.96
0.96
0.95

0.07
0.07
0.07
0.08
0.08

0.98
0.98
0.97
0.98
0.98

0.02
0.02
0.04
0.03
0.03

3.24 (0.077)
1.33 (0.254)
2.58 (0.114)
2.35 (0.13)
7.11 (0.01)

0.16 (0.691)
0.69 (0.408)
0.85 (0.361)
0.36 (0.551)
0.24 (0.623)

2.3 (0.135)
2.27 (0.137)
0.76 (0.387)
1.32 (0.256)
5.34 (0.024)

0.97
0.97
0.97
0.98
0.97

0.04
0.04
0.04
0.04
0.05

0.98
0.98
0.98
0.98
0.98

0.02
0.03
0.02
0.03
0.04

0.96
0.95
0.96
0.97
0.96

0.06
0.07
0.05
0.05
0.07

0.98
0.97
0.98
0.99
0.98

0.02
0.02
0.02
0.03
0.02

4.03 (0.049)
3.34 (0.072)
3.67 (0.06)
3.37 (0.071)
1.99 (0.163)

0.15 (0.701)
0.15 (0.697)
0.65 (0.424)
0 (0.982)
0.57 (0.454)

4.42 (0.04)
2.47 (0.121)
5.42 (0.023)
3.16 (0.081)
3.53 (0.065)

0.97
0.97
0.97
0.98
0.97

0.04
0.05
0.05
0.04
0.06

0.97
0.98
0.97
0.97
0.97

0.05
0.04
0.07
0.05
0.05

0.97
0.96
0.97
0.98
0.96

0.05
0.06
0.05
0.04
0.08

0.98
0.98
0.99
0.99
0.99

0.02
0.03
0.03
0.03
0.03

0.22 (0.643)
1.41 (0.24)
0.03 (0.862)
0.11 (0.74)
0.57 (0.454)

0.96 (0.332)
0.17 (0.68)
1.64 (0.206)
1.64 (0.205)
2.85 (0.096)

2.72 (0.105)
0.91 (0.343)
2.15 (0.148)
1.35 (0.25)
3.58 (0.064)

0.98
0.05
0.98 0.03
0.96 0.09
0.98 0.02
2.54 (0.116)
0.97
0.06
0.98 0.04
0.96 0.10
0.98 0.02
1.71 (0.196)
0.98
0.05
0.99 0.02
0.96 0.08
0.99 0.02
4.42 (0.04)
0.98
0.05
0.98 0.04
0.97 0.07
0.99 0.03
1.07 (0.304)
0.98
0.07
0.98 0.03
0.96 0.11
0.99 0.03
2 (0.163)
Number of Correct Responses/Number of Trials. SC= sexual compulsivity.

0.01 (0.94)
0.08 (0.784)
0.84 (0.363)
0.03 (0.855)
0 (0.985)

2.39 (0.128)
2.05 (0.158)
2.9 (0.094)
1.4 (0.242)
1.84 (0.18)
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Sex Short
Full
Incongruent
Congruent
Neutral
Target
Sex Long
Full
Incongruent
Congruent
Neutral
Target
Drug Short
Full
Incongruent
Congruent
Neutral
Target
Drug Long
Full
Incongruent
Congruent
Neutral
Target
Note. Accuracy=

Control
(n=33)
M
SD

Polydrug
Users
(n=30)
M
SD

Table 9
Accuracy by group (One Thousand Strong substudy)
Full Sample
(N=439)
M
SD

SC
(n=34)
M
SD

Control vs.
SC
F (p)

Control vs.
Polydrug
Users
F (p)

SC vs.
Polydrug
Users
F (p)

0.97
0.97
0.97
0.97
0.96

0.06
0.06
0.07
0.06
0.07

0.97
0.97
0.97
0.97
0.97

0.06
0.07
0.07
0.06
0.07

0.96
0.96
0.96
0.97
0.97

0.08
0.08
0.09
0.07
0.09

0.96
0.96
0.96
0.97
0.95

0.03
0.04
0.04
0.05
0.06

0.28 (0.594)
0.28 (0.596)
0.58 (0.446)
0.1 (0.748)
0 (0.995)

0.69 (0.408)
0.18 (0.672)
1.08 (0.299)
0.16 (0.689)
1.34 (0.248)

0.02 (0.889)
0.02 (0.896)
0.01 (0.92)
0 (0.978)
0.5 (0.482)

0.97
0.97
0.97
0.98
0.96

0.06
0.06
0.07
0.07
0.07

0.97
0.97
0.97
0.98
0.96

0.06
0.06
0.06
0.07
0.07

0.95
0.95
0.96
0.95
0.95

0.08
0.08
0.09
0.10
0.08

0.96
0.96
0.95
0.97
0.96

0.05
0.06
0.07
0.05
0.06

2.22 (0.137)
1.71 (0.191)
1.33 (0.249)
5.46 (0.02)
0.94 (0.333)

0.84 (0.361)
0.59 (0.444)
1.75 (0.187)
0.32 (0.57)
0.07 (0.789)

0.24 (0.625)
0.21 (0.646)
0 (0.988)
1.74 (0.191)
0.31 (0.577)

0.97
0.97
0.97
0.97
0.97

0.06
0.06
0.06
0.06
0.08

0.97
0.97
0.98
0.97
0.97

0.05
0.06
0.05
0.06
0.07

0.95
0.96
0.96
0.95
0.94

0.08
0.10
0.07
0.07
0.13

0.96
0.97
0.95
0.97
0.95

0.06
0.05
0.08
0.05
0.07

3.9 (0.049)
2.02 (0.156)
3.34 (0.068)
4.55 (0.034)
4.79 (0.029)

2.89 (0.09)
0.77 (0.379)
8.17 (0.004)
0.37 (0.543)
2 (0.158)

0.09 (0.766)
0.19 (0.663)
0.23 (0.636)
1.44 (0.234)
0.32 (0.573)

0.97 0.06
0.97 0.06
0.96 0.08
0.97 0.05
0.73 (0.394)
0.97 0.06
0.97 0.06
0.96 0.09
0.97 0.05
1.47 (0.226)
0.97 0.07
0.97 0.07
0.96 0.07
0.97 0.05
0.2 (0.659)
0.97 0.06
0.97 0.06
0.97 0.07
0.96 0.06
0.05 (0.829)
0.97 0.07
0.97 0.07
0.96 0.12
0.97 0.05
1.47 (0.225)
Number of Correct Responses/Number of Trials. SC= sexual compulsivity.

0.13 (0.714)
0.3 (0.585)
0 (0.956)
1.34 (0.249)
0 (0.992)

0.17 (0.68)
0.27 (0.605)
0.22 (0.641)
0.45 (0.504)
0.64 (0.427)
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Sex Short
Full
Incongruent
Congruent
Neutral
Target
Sex Long
Full
Incongruent
Congruent
Neutral
Target
Drug Short
Full
Incongruent
Congruent
Neutral
Target
Drug Long
Full
Incongruent
Congruent
Neutral
Target
Note. Accuracy=

Control
(n=364)
M
SD

Polydrug
Users
(n=41)
M
SD

Table 10
Reaction time difference by group (Project Regulate)
Full Sample
(N=93)
M
SD

Control
(n=33)
M
SD

SC
(n=30)
M
SD

Polydrug
Use
(n=30)
M
SD

Control vs.
SC
F (p)

Control vs.
Polydrug
Users
F (p)

SC vs.
Polydrug
Users
F (p)

Sex Conditions
Orientation Bias
-1.58 28.16 -4.60 25.17 -0.58 31.37
0.72 28.55
0.32 (0.575)
0.62 (0.435)
0.03 (0.867)
Disengagement Bias -7.05 33.69 -9.47 37.70 -8.73 39.15 -2.71 21.70
0.01 (0.939)
0.74 (0.392)
0.54 (0.464)
Drug Conditions
Orientation Bias
-0.31 38.08 -4.05 39.23 -1.29 48.27
4.79 22.98
0.06 (0.803)
1.16 (0.286)
0.39 (0.536)
Disengagement Bias -4.58 25.40 -6.46 25.42 -5.33 29.44 -1.76 21.33
0.03 (0.87)
0.62 (0.433)
0.29 (0.593)
Note. Orientation Bias = (Incongruent Trials) - (Congruent Trials) on short condition; Disengagement Bias = (Incongruent Trials) (Congruent Trials) on long condition. SC= sexual compulsivity.
Table 11
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Reaction time difference by group (One Thousand Strong substudy)
Full
Polydrug
Control vs.
SC vs.
Sample
Control
SC
Use
Control vs.
Polydrug
Polydrug
(N=439)
(n=364)
(n=34)
(n=41)
SC
Users
Users
M
SD
M
SD
M
SD
M
SD
F (p)
F (p)
F (p)
Sex Conditions
Orientation Bias
8.30 35.48 7.07 29.13 21.31 81.30 8.43 21.72
4.75 (0.03)
0.08 (0.773)
0.95 (0.333)
Disengagement Bias 8.78 36.17 7.43 27.57 27.08 88.23 5.55 26.33
8.92 (0.003)
0.17 (0.676)
2.21 (0.141)
Drug Conditions
Orientation Bias
1.48 25.52 1.14 25.28
3.01 30.41 3.25 23.72
0.16 (0.685)
0.26 (0.609)
0 (0.969)
Disengagement Bias 2.57 29.17 2.92 28.65
-1.41 32.45 2.77 31.38
0.69 (0.406)
0 (0.976)
0.32 (0.574)
Note. Orientation Bias = (Incongruent Trials) - (Congruent Trials) on short condition; Disengagement Bias = (Incongruent Trials) (Congruent Trials) on long condition. SC= sexual compulsivity.
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Table 12
Predictors of attention bias for sex stimuli (Project Regulate)
Sex Conditions
Orientation Bias
Disengagement Bias
B
SE
β
B
SE
β
0.07
3.15
0.00
-2.90
3.83
-0.09
Age
-1.34 4.65 -0.05
0.56 5.66 0.02
Depression
-0.38 4.36 -0.01
-7.41 5.31 -0.22
Anxiety
-14.30
10.07
-0.16
-23.38
12.25 -0.22 †
Attention Medications (ref: None)
18.86 9.16 0.23 *
13.58 11.15 0.14
Handedness
SC (ref: No SC)
4.87 8.28 0.08
-8.92 10.07 -0.12
Polydrug Use (ref: No Polydrug Use)
13.17 8.14 0.22
1.55 9.91 0.02
Executive Attention
-1.97 7.66 -0.07
12.86 9.32 0.38
-6.01
7.91
-0.21
10.15 9.63 0.30
Emotion Dysregulation
-3.69 10.04 -0.08
-7.24 12.22 -0.13
SC*Executive Attention
SC*Emotion Dysregulation
10.41 10.44 0.22
-0.73 12.71 -0.01
Polydrug Use*Executive Attention
-13.29 9.56 -0.28
-12.95 11.64 -0.23
Polydrug Use*Emotion Dysregulation
-7.78 10.31 -0.15
-11.77 12.54 -0.18
Model Statistics
F(p)
1.29 (.238)
1.04 (.422)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=93. SC = sexual compulsivity.
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Table 13
Predictors of attention bias for drug stimuli (Project Regulate)
Drug Conditions
Orientation Bias
Disengagement Bias
B
SE
β
B
SE
β
5.88 4.34 0.15
-4.73 2.96 -0.19
Age
Depression
7.63 6.42 0.20
2.95 4.37 0.12
6.95 6.02 0.18
0.06 4.10 0.00
Anxiety
-6.64 13.89 -0.05
-1.43 9.46 -0.02
Attention Medications (ref: None)
15.88
12.64
0.14
2.26 8.61 0.03
Handedness
-0.96 11.42 -0.01
3.92 7.78 0.07
SC (ref: No SC)
Polydrug Use (ref: No Polydrug Use)
9.83 11.24 0.12
6.22 7.65 0.12
Executive Attention
12.11 10.57 0.32
9.17 7.20 0.36
Emotion Dysregulation
6.86 10.92 0.18
-3.90 7.44 -0.15
-23.08
13.86
-0.37
†
-11.95
9.44 -0.29
SC*Executive Attention
-9.45 14.41 -0.15
-3.39 9.81 -0.08
SC*Emotion Dysregulation
Polydrug Use*Executive Attention
-19.14 13.20 -0.30
-13.24 8.99 -0.31
Polydrug Use*Emotion Dysregulation -16.25 14.22 -0.23
2.84 9.69 0.06
Model Statistics
F(p)
1.00 (.463)
0.71 (.746)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=93. SC = sexual compulsivity.
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Table 14
Predictors of attention bias for sex stimuli (One Thousand Strong substudy)
Sex Conditions
Orientation Bias
Disengagement Bias
B
SE
β
B
SE
β
1.41 1.77 0.04
-0.48 1.80 -0.01
Age
Depression
2.41 2.73 0.07
-0.26 2.78 -0.01
1.74 2.62 0.05
2.11 2.66 0.06
Anxiety
-4.03 5.84 -0.03
-1.24 5.93 -0.01
Attention Medications (ref: None)
6.46
5.50
0.06
7.35 5.59 0.06
Handedness
22.31 7.59 0.17 **
29.23 7.72 0.22 ***
SC (ref: No SC)
Polydrug Use (ref: No Polydrug Use)
3.49 6.17 0.03
-2.78 6.27 -0.02
Executive Attention
2.12 2.13 0.06
1.84 2.17 0.05
Emotion Dysregulation
4.15 2.85 0.12
0.00 2.90 0.00
-6.43
8.20
-0.05
11.28
8.34 0.09
SC*Executive Attention
-18.18 5.96 -0.21 **
-4.02 6.05 -0.05
SC*Emotion Dysregulation
Polydrug Use*Executive Attention
-3.02 5.90 -0.03
-7.50 6.00 -0.07
Polydrug Use*Emotion Dysregulation -10.31 5.90 -0.10 †
1.23 5.99 0.01
Model Statistics
F(p)
1.56 (.094)
1.74 (.050)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=436. SC = sexual compulsivity.
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Table 15
Predictors of attention bias for drug stimuli (One Thousand Strong substudy)
Drug Conditions
Orientation Bias
Disengagement Bias
B
SE
β
B
SE
β
1.21 1.28 0.05
1.21 1.47 0.04
Age
Depression
0.08 1.98 0.00
0.03 2.26 0.00
1.27 1.90 0.05
-0.99 2.16 -0.03
Anxiety
-3.05 4.23 -0.04
-3.95 4.82 -0.04
Attention Medications (ref: None)
0.99
3.98
0.01
2.67 4.54 0.03
Handedness
-1.33 5.50 -0.01
-11.78 6.27 -0.11 †
SC (ref: No SC)
Polydrug Use (ref: No Polydrug Use)
2.77 4.47 0.03
2.70 5.10 0.03
Executive Attention
-0.80 1.54 -0.03
3.22 1.76 0.11 †
Emotion Dysregulation
0.92 2.07 0.04
2.95 2.36 0.10
-6.91
5.94
-0.08
0.43 6.77 0.00
SC*Executive Attention
0.07 4.31 0.00
7.45 4.92 0.11
SC*Emotion Dysregulation
Polydrug Use*Executive Attention
3.44 4.27 0.05
2.05 4.87 0.02
Polydrug Use*Emotion Dysregulation
2.91 4.27 0.04
-6.48 4.87 -0.08
Model Statistics
F(p)
0.44 (.954)
1.25 (.244)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=436. SC = sexual compulsivity.
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Table 16
The effects of attention bias for sex stimuli on HIV transmission risk behavior (Project
Regulate)
Transmission Risk Behavior
Without Offset
With Offset
B
SE ARR
B
SE AOR
-0.09
0.19
0.92
0.00
0.09
1.00
Age
0.79 0.56 2.21
-0.04 0.22 0.96
Relationship Status (ref: Single)
3.65 0.61 38.51 ***
1.23 0.32 3.42
PrEP (ref: Not on PrEP)
1.51 0.74 4.51 *
0.11 0.46 1.11
Polydrug Use (ref: No Polydrug Use)
SC (ref: No SC)
2.29 0.70 9.89 ***
0.44 0.45 1.56
Orientation Bias
1.97 0.36 7.13 ***
0.59 0.20 1.81
Disengagement Bias
0.92 0.44 2.51 *
0.26 0.16 1.29
0.45 0.26 1.57
0.02 0.12 1.02
Executive Attention
0.82 0.32 2.26 *
0.20 0.14 1.23
Emotion Regulation
Polydrug Use*Orientation Bias
-1.20 0.44 0.30 **
-0.41 0.22 0.66
Polydrug Use*Disengagement Bias
-1.45 0.80 0.24
-0.36 0.27 0.70
SC*Orientation Bias
-2.35 0.48 0.10 ***
-0.80 0.26 0.45
-0.04 0.65 0.96
0.08 0.24 1.08
SC*Disengagement Bias

***

**

†
**

Model Statistics
χ2 (p)
43.58 (.000)
31.51 (.003)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=93. Offset = Ln (number of anal sex acts
with casual partners+.01). SC = sexual compulsivity.
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Table 17
The effects of attention bias for drug stimuli on HIV transmission risk behavior (Project
Regulate)
Transmission Risk Behavior
Without Offset
With Offset
B
SE ARR
B
SE AOR
Age
-0.01 0.21 0.99
0.01 0.09 1.01
Relationship Status (ref: Single)
0.31 0.63 1.36
-0.06 0.19 0.94
PrEP (ref: Not on PrEP)
3.24 0.58 25.42 ***
0.96 0.27 2.61
Polydrug Use (ref: No Polydrug Use)
0.99 0.56 2.69
-0.05 0.34 0.95
SC (ref: No SC)
1.46 0.59 4.32 *
0.19 0.33 1.21
Orientation Bias
2.45 0.83 11.60 **
0.60 0.29 1.82
Disengagement Bias
1.28 0.59 3.58 *
0.26 0.26 1.29
Executive Attention
0.20 0.24 1.22
0.00 0.09 1.00
Emotion Regulation
0.85 0.31 2.35 **
0.19 0.11 1.21
Polydrug Use*Orientation Bias
-2.86 1.04 0.06 **
-0.42 0.40 0.65
Polydrug Use*Disengagement Bias
-1.48 0.67 0.23 *
-0.15 0.31 0.86
SC*Orientation Bias
-2.75 0.84 0.06 ***
-0.75 0.30 0.47
SC*Disengagement Bias
-1.13 0.70 0.32
-0.30 0.27 0.74

***

*
†

*

Model Statistics
χ2 (p)
32.29 (.002)
27.39 (.011)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=93. Offset = Ln (number of anal sex acts
with casual partners+.01). SC = sexual compulsivity.
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Table 18
The effects of attention bias for sex stimuli on HIV transmission risk behavior (One Thousand
Strong substudy)
Transmission Risk Behavior
Without Offset
With Offset
B
SE ARR
B
SE AOR
Age
0.12 0.11 1.13
0.11 0.06 1.12 †
Relationship Status (ref: Single)
-1.08 0.24 0.34 ***
-0.38 0.13 0.69 **
PrEP (ref: Not on PrEP)
1.60 0.23 4.93 ***
0.72 0.12 2.06 ***
Polydrug Use (ref: No Polydrug Use) 0.74 0.32 2.09 *
0.39 0.16 1.47 *
SC (ref: No SC)
0.27 0.35 1.30
0.07 0.21 1.07
Orientation Bias
0.03 0.14 1.03
-0.02 0.07 0.98
Disengagement Bias
-0.15 0.18 0.86
-0.05 0.09 0.95
Executive Attention
0.24 0.15 1.28 †
0.03 0.07 1.03
Emotion Regulation
0.12 0.13 1.13
0.07 0.07 1.08
Polydrug Use*Orientation Bias
0.16 0.37 1.17
0.22 0.20 1.25
Polydrug Use*Disengagement Bias
0.50 0.41 1.65
0.25 0.21 1.29
SC*Orientation Bias
-0.20 0.40 0.82
-0.11 0.12 0.89
SC*Disengagement Bias
0.60 0.26 1.83 *
0.28 0.13 1.32 *
Model Statistics
χ2 (p)
89.88 (.000)
63.68 (.000)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=436. Offset = Ln (number of anal sex
acts with casual partners+.01). SC = sexual compulsivity.
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Table 19
The effects of attention bias for drug stimuli on HIV transmission risk behavior (One
Thousand Strong substudy)
Drug Conditions
Without Offset
With Offset
B
SE ARR
B
SE AOR
Age
0.14 0.11 1.15
0.12 0.06 1.13
Relationship Status (ref: Single)
-1.09 0.23 0.34 ***
-0.37 0.13 0.69
PrEP (ref: Not on PrEP)
1.63 0.23 5.10 ***
0.73 0.13 2.08
Polydrug Use (ref: No Polydrug Use) 0.71 0.31 2.02 *
0.36 0.17 1.44
SC (ref: No SC)
0.58 0.35 1.79 †
0.23 0.21 1.26
Orientation Bias
-0.12 0.12 0.88
-0.03 0.06 0.97
Disengagement Bias
0.10 0.09 1.10
0.03 0.06 1.03
Executive Attention
0.25 0.16 1.28
0.01 0.07 1.01
Emotion Regulation
0.14 0.13 1.14
0.07 0.07 1.07
Polydrug Use*Orientation Bias
0.40 0.39 1.50
0.20 0.17 1.22
Polydrug Use*Disengagement Bias
-0.06 0.34 0.94
0.02 0.16 1.02
SC*Orientation Bias
-0.08 0.25 0.92
-0.11 0.15 0.89
SC*Disengagement Bias
-0.37 0.21 0.69 †
-0.07 0.13 0.93
Model Statistics
χ2 (p)
88.34 (.000)
59.95 (.000)
df
13
13
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=436. Offset = Ln (number of anal sex
acts with casual partners+.01). SC = sexual compulsivity.

†
**
***
*

Figures 1 through 11

Figure 1. Path diagram of the structural equation model analyzed in Aim 1.
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Figure 2. The effects of polydrug use on attention bias for drug stimuli and sexual compulsivity
on attention bias for sex stimuli are hypothesized to be moderated by executive attention and
emotion dysregulation.
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Figure 3. The effects of polydrug use and sexual compulsivity on TRB are hypothesized to be
moderated by attention bias.
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Figure 4. Plot for group by emotion dysregulation interaction in One Thousand Strong
subsample.
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Figure 5. Plot for group by orientation bias for sex stimuli interaction predicting condomless
anal sex with male casual partners in Project Regulate.
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Figure 6. Plot for group by orientation bias for sexual stimuli interaction predicting condomless
anal sex with male casual partners with offset in Project Regulate.
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Figure 7. Plot for group by orientation bias for drug stimuli interaction predicting condomless
anal sex with male casual partners in Project Regulate.
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Figure 8. Plot for group by orientation bias for drug stimuli interaction predicting condomless
anal sex with male casual partners with offset in Project Regulate.
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Figure 9. Plot for group by disengagement bias for drug stimuli interaction predicting
condomless anal sex with male casual partners with offset in Project Regulate.
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Figure 10. Plot for group by disengagement bias for sex stimuli interaction predicting
condomless anal sex with male casual partners in the One Thousand Strong subsample.
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Figure 11. Plot for group by disengagement bias for sex stimuli interaction predicting
condomless anal sex with male casual partners with offset in the One Thousand Strong
subsample.
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Appendix
Appendix Table A
Comparisons of the analytical samples used for Aim 2
Project
Regulate
Sample
(N=93)
n
%
Sexual Orientation
Gay or Lesbian
Bisexual
Race/Ethnicity
Black/African American
Hispanic/Latino
White
Multiracial
Other
Education
HS Diploma, GED, or less
Some College or Enrolled
4-year College Degree or more
Employment
Unemployed
Part-time
Full-time
Income
Less than $19,999
$20,000 to $74,999
$75,000 or more
Relationship Status
Single
Partnered
Sexual Behavior with Male Casual Partners
Number of Anal Sex Acts
Number of Condomless Anal Sex Acts

One Thousand
Strong
Subsample
(N=439)
n
%

Χ 2 (p)

85
8

91.4
8.6

418
21

95.2
4.8

2.17 (.138)

13
21
35
11
13

14.0
22.6
37.6
11.8
14.0

28
68
299
19
25

6.4
15.5
68.1
4.3
5.7

34.44 (.000)

7
24
62

7.5
25.8
66.7

22
128
289

5.0
29.2
65.8

1.20 (.549)

15
32
46

16.1
34.4
49.5

79
54
306

18.0
12.3
69.7

20.11 (.000)

20
36
37

21.5
38.7
39.8

57
147
235

13.0
33.5
53.5

7.30 (.026)

66
7
Med

71.0
7.5
IQR

0
0

0-14.5
0-10

196
44.6
243
55.4
Med IQR
0
0

20.27 (.000)
U (p)

0-4 13,988.00 (.000)
0-2 13,346.00 (.000)
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Appendix Table B
Structural equation model coefficients among men with at least one anal sex event with a
casual partner (N=425)
Without Offset
With Offset
B
SE
β
B
SE
β
Measurement Model
Childhood Sexual Abuse Factor (CSA-V)
Experience of Abuse
1.00
-- 0.38 ***
1.00
-- 0.37
***
PTSD 1
3.05 0.92 0.64
3.11 0.94 0.64
PTSD 2
2.66 0.83 0.61 ***
2.71 0.85 0.60
***
PTSD 3
4.74 1.30 0.86
4.82 1.33 0.86
***
PTSD 4
3.77 1.10 0.71
3.82 1.11 0.70
Intimate Partner Violence Factor (IPV-V)
Psychological Violence
1.00
-- 0.56 ***
1.00
-- 0.55
Physical Violence
1.98 0.65 0.82 ***
2.08 0.75 0.85
Structural Model (Direct Effects)
CSA-V → Executive Attention
IPV-V → Executive Attention
-0.80 0.42 -0.36 †
-0.85 0.43 -0.38
CSA-V → Emotion Dysregulation
0.33 0.23 0.12
0.34 0.23 0.12
IPV-V → Emotion Dysregulation
22.62 14.64 0.18
24.80 15.60 0.19
CSA-V → Depression
8.20 10.79 0.05
7.90 10.74 0.05
IPV-V → Depression
7.00 4.67 0.11
7.31 4.88 0.11
Executive Attention → Depression
5.40 3.81 0.07
5.50 3.78 0.07
Emotion Dysregulation → Depression
0.96 1.28 0.03
1.00 1.30 0.04
CSA-V → SC
0.35 0.02 0.70 ***
0.35 0.02 0.70
*
IPV-V → SC
8.89 4.18 0.27
9.26 4.35 0.28
Executive Attention → SC
-3.59 3.04 -0.08
-3.38 3.06 -0.08
Emotion Dysregulation → SC
-0.13 0.96 -0.01
-0.08 0.98 -0.01
***
CSA-V → Polydrug Use
0.09 0.01 0.34
0.09 0.01 0.34
IPV-V → Polydrug Use
-0.12 0.14 -0.10
-0.14 0.14 -0.10
Executive Attention → Polydrug Use
0.13 0.12 0.08
0.13 0.12 0.08
†
Emotion Dysregulation → Polydrug Use -0.07 0.04 -0.11
-0.07 0.04 -0.11
CSA-V → CAS
0.00 0.00 -0.02
0.00 0.00 -0.02
IPV-V → CAS
-1.33 1.20 -0.35
0.29 0.43 0.05
Executive Attention → CAS
1.40 0.81 0.28 †
0.18 0.32 0.02
Emotion Dysregulation → CAS
-0.03 0.26 -0.02
-0.03 0.11 -0.01
Depression → CAS
0.00 0.01 0.06
0.00 0.00 0.04
SC → CAS
0.19 0.01 0.31 *
0.01 0.00 0.07
*
Polydrug Use → CAS
0.03 0.02 0.27
-0.02 0.01 -0.08
0.31 0.26 0.11
0.08 0.12 0.02
Covariance
CSA-V with IPV-V
0.01 0.00 0.34 *
0.01 0.00 0.32
Executive Attention with Emotion
Dysregulation
-3.68 0.57 -0.44 ***
-3.62 0.58 -0.44

***
***
***
***
***

***
**

*

***
*

***

*

***

148

Indirect Effects
CSA-V → Depression
IPV-V → Depression
7.24 4.79 0.12
7.92 5.07 0.12
CSA-V → SC
3.22 3.75 0.04
3.14 3.73 0.04
IPV-V → SC
2.13 1.32 0.07
2.27 1.37 0.07
CSA-V → Polydrug Use
0.69 1.05 0.02
0.68 1.04 0.02
IPV-V → Polydrug Use
0.05 0.04 0.04
0.05 0.04 0.04
CSA-V → CAS
-0.02 0.02 -0.01
-0.03 0.02 -0.01
IPV-V → CAS
0.65 0.46 0.09
-0.01 0.14 0.00
Executive Attention → CAS
0.11 0.23 0.01
0.12 0.08 0.01
Emotion Dysregulation → CAS
-0.01 0.05 0.00
0.00 0.02 0.00
Note. † p ≤ .10; * p ≤ .05; ** p ≤ .01; ***p ≤ .001. N=425. Models adjusted for age, sexual
orientation, race/ethnicity, education, income, relationship status, and PrEP use. CAS =
condomless anal sex; SC= sexual compulsivity. Offset = ln (anal sex acts + .01).

†
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Appendix Table C
Project Regulate image ratings
Target Images
M
SD
Sex Images
Valence
Arousal
Sexual Arousal
Drug Images
Valence
Arousal

Neutral Images
M
SD

F (p)

7.27
4.55
7.16

1.34
1.55
1.62

5.68
6.02
6.98

0.96
1.54
1.66

85.30 (.000)
41.74 (.000)
.560 (.455)

3.50
3.96

1.50
1.91

4.95
3.59

0.97
1.34

60.15 (.000)
2.35 (.129)
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Appendix Table D
One Thousand Strong subsample image ratings
Target Images
M
SD
Sex Images
Valence
Arousal
Sexual Arousal
Drug Images
Valence
Arousal

Neutral Images
M
SD

F (p)

7.49
7.16
7.27

1.12
1.29
1.38

5.83
4.84
3.34

0.80
1.19
1.43

618.58 (.000)
746.78 (.000)
1676.28 (.000)

2.78
3.99

1.36
1.55

4.93
3.86

0.77
1.26

814.90 (.000)
1.65 (.200)
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